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10
General introduction
In the urological practice nurse practitioners play a role in the diagnostic and therapeutic care of child-
ren and adults. In this thesis different conservative care programs performed by nurse practitioners 
are described.
In the first chapter, definitions, prevalence’s and a review of the nursing treatment programs are 
described. Furthermore the current role of the nurse practitioner in a multidisciplinary setting is 
explained. Several aspects described in this chapter have been published(1-5,93-95).
Definitions
In 1998 and 2006 the International Children’s Continence Society (ICCS) published ‘The standardization 
of terminology of Lower Urinary Tract function in Children and Adolescents(6,7). Since February 2014 
an updated version is available(8). The used terminology adheres to the latest standard recommended 
by the ICCS except where specifically noted and can be briefly described as follows.
Symptoms are classified according to their relation to the storage and/or voiding phase of bladder 
function. Although a symptom may occur only once or rarely, this does not necessarily make it a 
condition. Symptoms are variable in Lower Urinary Tract (LUT) dysfunction and the duration of a 
symptom may alter the perception of its relevance. The terminology used for LUT symptoms will 
focus on descriptive terms and avoid using quantitative language as there is a lack of quantitative 
data to define symptomatic terms. Age of the child, however, has special relevance when applying 
terminology for pediatric bladder function. For function of the LUT, 5.0 years of age will be used.
Bladder and bowel dysfunction (BBD) is a condition of combined bladder and bowel disturbance that 
encompasses LUT and bowel function. BBD is an umbrella term that can be subcategorized into LUT 
dysfunction and bowel dysfunction (Fig. 1). In the absence of any comorbid bowel dysfunction, then 
the term LUT dysfunction alone suffices.
Figure 1: Bladder and Bowel Dysfunction. Adapted from Austin, Bauer et al., 2014  
Incontinence (urinary incontinence) means involuntary leakage of urine and can be continuous or 
intermittent. The subdivisions of incontinence include continuous incontinence, intermittent inconti-
nence, daytime incontinence and enuresis. 
Continuous incontinence refers to constant urine leakage and is most frequently associated with con-
genital malformations (i.e. ectopic ureter, exstrophy variant) or functional loss of the external urethral 
sphincter function (e.g. external sphincterotomy) or to iatrogenic causes (e.g. vesicovaginal fistula).
Intermittent incontinence is the leakage of urine in discrete amounts. Intermittent incontinence that 
occurs while awake is termed daytime incontinence. When intermittent incontinence occurs exclu-
sively during sleeping periods; this is termed enuresis. Children with combined intermittent inconti-
nence during wake time and sleep time would be termed: daytime incontinence and enuresis (Fig. 2).
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11
Figure 2:  Flowchart Incontinence in children. Adapted from Austin, Bauer et al., 2014  
Enuresis is both a symptom and a condition of intermittent incontinence that occurs exclusively du-
ring sleeping periods.  Enuresis in children without any other LUT symptoms (nocturia excluded), and 
without bladder dysfunction, is defined as monosymptomatic enuresis (MNE). Other children with 
enuresis and any LUT symptoms suffer from non-monosymptomatic enuresis (NMNE) (Fig.2).  
In the figure (Fig. 3) adapted from Yeung 2003(9) the pathogenetic factors causing nocturnal enuresis 
are explained. 
Figure 3:  Pathogenetic factors causing nocturnal enuresis. Adapted from: Yeung CK.  Nocturnal enuresis .  
bedwetting), 2003.
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12
Once, all daytime LUT symptoms have disappeared in an enuretic child, his/her enuresis switches 
from non-monosymptomatic to monosymptomatic. 
If enuresis is subdivided according to its onset, the term secondary enuresis should be reserved for 
those children who have had a previous dry period exceeding six months. Otherwise the term 
primary enuresis should be used. A caveat for sub typing secondary enuresis is that it is associated 
with behavioral comorbidities that necessitate investigation.
Increased daytime urinary frequency is used for children who void > 8x per day and decreased daytime 
urinary frequency for children who void < 3x per day. Voiding frequency may not be fully appreciated 
until a formal voiding frequency/volume chart or voiding diary is collected.
Urgency refers to the sudden and unexpected experience of an immediate and compelling need to 
void. The term is not applicable before the attainment of bladder control. The symptom of urgency is 
often a sign of detrusor overactivity.
Overactive bladder (OAB) describes complaints of urinary urgency, usually accompanied by frequency 
and nocturia (wake at night to void), with or without urinary incontinence, in the absence of urinary 
tract infection (UTI) or other obvious pathology. Children with OAB usually have detrusor overactivity. 
Urgency incontinence is the complaint of involuntary loss of urine associated with urgency and is thus 
a term that is applicable to many children with OAB.
Voiding postponement is seen in children who are observed by their parents and/or caregivers to 
habitually postpone micturition using holding maneuvers. This behavior derived by clinical history is 
often associated with a low micturition frequency, a feeling of urgency and possibly incontinence due 
to a full bladder. Some children have learned to simultaneously restrict fluid intake in order to reduce 
incontinence.  
Holding Maneuvers are observable strategies used to postpone voiding or suppress urgency that may 
be associated with bladder overactivity. The child may or may not be fully aware of the purpose of 
the maneuvers, but they are usually obvious to caregivers. Common maneuvers include standing on 
tiptoes, forcefully crossing the legs, grabbing or pushing on the genitals or abdomen and placing 
pressure on the perineum (e.g. squatting with the heel pressed into the perineum or sitting on the 
edge of a chair).
Underactive bladder is a clinical term that is reserved for children with the need to raise intra-abdo-
minal pressure to initiate, maintain or complete voiding, i.e. straining. The children may have low voi-
ding frequency in the setting of adequate hydration but may also have frequency due to incomplete 
emptying with prompt refilling of the bladder. These children often produce an interrupted uroflow 
pattern and are usually found to have detrusor underactivity if examined with invasive urodynamics. 
Flow patterns may also be plateau-shaped; pressure-flow studies will distinguish it from bladder out-
let obstruction. 
In Dysfunctional voiding (DV) the urethral sphincter or pelvic floor contracts habitually during voiding 
and demonstrates a staccato pattern with or without an interrupted flow on repeated uroflow when 
concomitantly recording electromyogram (EMG) activity.
A Bladder diary gives objective recording and documentation of the bladder function. The full bladder 
diary consists of a 7-night recording of incontinence episodes and night-time urine volume measure-
ments to evaluate enuresis, and a 48 hours daytime frequency and volume chart (which do not need 
to be recorded on 2 consecutive days) to evaluate for LUT dysfunction. 
Additionally, a 7-day Bowel diary is advisable and includes the Bristol Stool Form Scale. The diagnosis 
of functional constipation in children is controversial and the Rome-III criteria are  the most commonly 
accepted guideline for diagnosis(10). 
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To measure the Expected bladder capacity (EBC) the formula: (30 x (age in yrs + 1) ml) is defined. The 
EBC is applicable during 4 to 12 years of age as it reaches a level of 390 ml at 12 years. Finally, maxi-
mum voided volume, excluding the first morning void, is considered small or large if found to be < 
65% or > 150% of EBC, respectively. EBC is used as a reference or standard for comparison.
Therapy in bladder dysfunction 
Urotherapy is conservative-based therapy and treatment of LUT dysfunction. It is LUT rehabilitation 
and encompasses a very wide field of health-care professionals. Urotherapy can be divided into stan-
dard therapy and specific interventions (further explanation in chapter 2). 
Alarm treatment is a therapy based on a device that gives a strong sensory signal – usually, but not 
necessarily, acoustic – immediately after an incontinence episode. It can be used during day- or night-
time, although the latter usage is more common.
Intermittent (in/out) catheterisation (IC) is defined as drainage or aspiration of the bladder or a urinary 
reservoir with subsequent removal of the catheter(11).
The technique is overall the same for children as adults, but specific approaches are present for 
children and adults(12,13,13a) 
There are various IC techniques, and unfortunately, it is not always clear what is exactly meant by a 
certain technique that is mentioned in the literature. Furthermore practice differs even though the 
same name may be used. The techniques mentioned in the European Association of Urology Nurses 
(EAUN) guideline 2013 are defined as: sterile, aseptic, no-touch and the clean technique. 
Clean technique/ No-touch technique:  is used by patients or caretakers in the home setting. Nowadays 
ready-to-use catheters are available, which means a pull-in aid or special packages are used to touch 
the catheter (Fig.4).
Figure 4: Intermittent catheterisation techniques. Adapted from EAUN guideline  ‘Catheterisation Urethral 
intermittent in adults’ 2013
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ISC (intermittent self catheterisation) and CISC (clean intermittent self catheterisation) are often used 
abbreviations for the techniques used by patients. CIC (clean intermittent catheterisation) is used for 
the technique used by caretakers(12).
Transition to adulthood
Transition, which is part of growing up, refers to the process of becoming independent as an 
adolescent patient. The definition of the word transition shows its multiple dimensions: ‘Transition 
is a purposeful, planned process that addresses the medical, psychosocial and educational needs of 
adolescents with chronic physical and medical conditions as they move from child-centered to adult 
oriented health-care systems(14). The actual moment a patient transfers to the adult care system is 
embedded in transition and therefore called the ‘transfer’.
While transition literature is rapidly expanding within specialties such as rheumatology, rehabilitation 
medicine and cardiology, only a limited amount of literature regarding pediatric urology is 
available(5,36-38). A substantial group of adolescents with urological disorders need urological care for 
life. For example, 70%-80% of Spina Bifida patients reach the age of twenty(39). With Spina Bifida 
being just one of the chronic diseases contributing to a total of 500,000 children in the Netherlands 
with a chronic disorder(40), interest in transition is rising, as more than 90% of patients with chronic 
disorders reach adulthood due to improved treatments(41).
Prevalence
In The Netherlands there are no large prevalence studies on children with day-time urinary inconti-
nence. ‘The Dutch guideline ’urinary incontinence in children’(15) concludes that prevalence in interna-
tional studies varies up to 19%, depending on age groups and severity of complaints.  Cross-section 
of the studies makes it likely that the prevalence of urinary incontinence in healthy children at the 
age of 6 on average is 9%, and decreases at older ages to an average of 2% at the age of 12. It is 
plausible that the prevalence of urinary incontinence in children at school age (6-10 years) is between 
6 and 9%.
Recurrent Urinary Tract Infection (UTI) occurs in about 11% of all children; there is a large overlap in 
the group with recurrent UTI and with those with urinary incontinence. Studies show that 50% of all 
children with (non-neurogenic) bladder sphincter dysfunction have recurrent UTI. For children with 
dysfunctional voiding and hypo-active bladder 89% recurrent UTI are described. The Dutch guideline 
on incontinence concludes that recurrent UTI occurs in a large group of children with dysfunctional 
voiding en hypoactive bladder(15).
 
Enuresis in children is a common phenomenon(9,16-20).The expected spontaneous cure rate of enuresis 
is considered to be about 15% per year(21,22),  is more common in boys than in girls and there is often 
a hereditary factor(23). Although the overall prevalence decreases as children become older, enuretic 
symptoms in older children (> 16 years) are in general more severe (wetting > 3 nights/week), and 
do not change with age. This suggests that the children with more severe symptoms might have a 
significantly higher chance of persistence of enuresis into adulthood(24). 
Von Gontard et al., 2011(25), describes that children with enuresis show clinically relevant behavioral 
problems at rates 2 to 4 times higher than non wetting children. The most specific co morbid disorder 
with enuresis is Attention Deficit Hyperactivity Disorder (ADHD).     
It is commonly believed now that treatment should not be deferred, simply because the problem may 
likely resolve over time, since enuresis can have a considerable impact on children and their families. 
This includes a negative effect on a child’s self-esteem, relationships and performance at school. 
These effects show a marked reversal after successful cure(26,27).
Recent literature indicates that in children with persistent MNE, several brain areas related to the 
micturation control network undergo developmental delay (lower brainstem reflex control)(28,29).  It is 
not clear if this influences future therapy.
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There are no recent prevalence numbers of enuresis in The Netherlands. All Dutch literature and 
guidelines on enuresis base their prevalence on a study from Spee-van der Wekke from 1998(16). 
They found that 6% of children between 5 -15 years of age occasionally wet their bed, ranging 
from 15% of 5-6 year olds to approximately 1% of 13-15 year old children. Nocturnal enuresis was 
more common in Turkish/Moroccan (14%) than in Dutch children (6%). The educational level of 
the parents was not significantly related to enuresis. Children who received special education more 
frequently reported enuresis than children in mainstream education (14% and 6%, respectively). 
This was especially true for children in schools for the mentally retarded as compared to children in 
mainstream education.  
In a Cochrane review(18) a prevalence of 2% is described of young adults who still experiences enuresis. 
Yeung, 2004(30) found a prevalence of 2,3% of persisting nocturnal enuresis (PNE), of which 1,9% 
have MNE (n =  5348; 16-40 yrs, Hong Kong). The prevalence remained relatively unchanged with 
advancing age. Depression scores and sleep disturbances were significantly higher than the controls. 
Furthermore, a substantial proportion of subjects with enuresis felt that it had a significant adverse 
effect on their social life and career. A lower educational level was found, but it remains difficult to 
confirm whether enuresis was the direct cause for this finding. Only 35% females and 50% males 
had used various methods, including seeking medical advice. 
Wadie, 2004(31) found in adults with PNE (n = 52; mean age 23 yrs), a higher incidence of detrusor 
overactivity in urodynamic studies than in an age-matched control group. Bladder capacity and voiding 
pressure were normal in those adults. Of these patients 65% had complaints of urge-incontinence 
during the day. On the other hand 15 patients had urgency during daytime; of them also 13 had 
detrusor instability. Invasive urodynamics in enuretic adults can be justified in the presence of associated 
daytime complaints. Yeung et al., 2004(32) found that in urodynamic studies more than 90% of 
patients (n = 30; mean age 20 yrs) had underlying detrusor overactivity and 75% had some form of 
functional bladder outflow obstruction. In this group only 37% of patients had sought medical advice 
or treatment previously.  
Ciftci et al., 2012(33) states that a history of enuresis in childhood suggest an  increasing risk of having 
nocturnal polyuria syndrome in adult life. 
Nappo et al., 2002(34) found that 20% of the adolescents seen in their study (n = 107, mean age 
15,3 yrs) never sought help for their problem. In 82% there was a positive family history of enuresis. 
Enuretic symptoms were in this group also severe. They found that results can be disappointing in 
adolescents because some of them (n = 25) are not compliant with the given therapy and refused any 
further attempt at treatment.  
Only one Dutch reference was found. In 1997 Hirasing et al.(35) studied the prevalence and 
characteristics of enuresis in adults (n = 11406;  18-64 years). Overall prevalence of enuresis was 
0,5%. Almost 25% wet their bed (almost) daily. Fifty percent of the men and 25% of the female 
had MNE. Most of the others had daytime incontinence occasionally. Maybe nowadays this would be 
diagnosed as incontinence (day and night). Enuresis was associated with a great psychosocial impact 
on holidays or stay overnight and relationships. Forty percent never consulted a care provider, 32% 
had done nothing to become dry and only 7% had ever used an alarm treatment.    
There is a lack of prevalence numbers on intermittent catheterisation in children and adults. No preva-
lence numbers were found in literature. In 2002 the incidence and prevalence of intermittent cathe-
terisation in the Netherlands was investigated. From a database of the national college of insurance 
(www.gipdatabank.nl) prevalence was found of about 11.000 people. This was based on the amount 
of intermittent catheters which were used in 2002, assuming that the mean of catheters per day is 
three and that the therapy is chronic. 
Of these patients 44% was 65 years or older, 30% between 45-65 years, 18% between 25-45 years 
and 8% between 0-25 years. The consumption of intermittent catheters is still growing; in 2013 this 
resulted in a calculation of about 17.000 patients in total. 
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Review of urotherapy and specific interventions
Urotherapy was first described in the eighties of the last century by A. Hellstrom, a Swedish nurse(42). 
In the early days definitions and treatment outcome were not clear. Furthermore all study groups 
describe different training methods, given by different professionals. There is also a lack of randomized 
controlled trials. All these facts make comparison of the outcome difficult. Nevertheless overall success 
rates of 80% in long-term follow-up are described(42-48).
However it is still unclear what makes urotherapy successful. In 2006 Hoebeke(46) stated in an editorial 
of the European Urology ‘that the major problem with most of the urotherapy modalities is that there 
are no randomized controlled trials on the effect of each treatment modality. Despite this lack of 
randomized controlled data we can state that urotherapy works. Without these results available I still 
believe that it might be rather the teaching qualities of the urotherapist than the program itself that 
are responsible for the good outcome’.  
In the late eighties of the last century urotherapy started in The Netherlands as an inpatient and 
outpatient treatment given by child psychologists or specialized nurses. In The Netherlands there are 
only results from studies of Utrecht and Nijmegen and one European study in which 3 Dutch centers 
participated. 
Results of an inpatient training of 95 children (6-17 years) from Utrecht reported a success rate of 68% 
with good result. Outcome description of good result was described as one accident of incontinence 
a week or less, and normalized micturation frequency, urge complaints and flow pattern(47). In a 
long-term follow-up study (mean 18 years) 75 children of this group could be evaluated. Of the 
56 patients with a good result, 47 (84%) retained this score over time. Most children (16/19), who 
originally scored moderate and poor result, reported good result at long-term follow-up. The authors 
concluded that spontaneous recovery is possible in some patients on the long term. Overall the good 
results decrease to 60%  after  18 years(48).
In 2013 the results of a multi-center randomized controlled trial of cognitive treatment, placebo, 
oxybutynin, bladder training, and pelvic floor training in children with functional urinary incontinence 
was published(49).
The study was performed between 1997 and 2001. In total 217 children were included. They received 
cognitive treatment, including 3 sessions of standard urotherapy given by urotherapists prior to the 
study. There were two branches (both with a control group), branch 1 for children with OAB, branch 
2 for children with DV.
Adding anticholinergic (oxybutinin®) or bladder training to cognitive treatment did not improve the 
cure rate that was obtained with placebo plus cognitive treatment. Also adding pelvic floor training 
to cognitive treatment did not improve the cure rate. In Chapter 3 the results of the Nijmegen training 
will be discussed(45).
Enuresis is of all times(50). In the beginning of 1900 the first ‘bell & pad’ alarm was created by a Ger-
man physician(51). But still for years enuresis was not treated or ‘treated’ with all kind of alternative 
treatments. For a long time it was common believe that enuresis was psychological and treated for 
instance with hypnotherapy or punishing the child.     
Since enuresis can have a considerable impact on children and their families(52), it is nowadays 
commonly believed that enuresis should be treated. Enuresis can have a negative effect on a child’s 
self-esteem, relationships and performance at school. These effects show a marked reversal after 
successful cure(27,28).
According to the literature, alarm therapy is the best form of treatment in arousal disorders. About 
two-thirds of children become dry during alarm use. There is insufficient evidence to draw conclusions 
about different types of alarm, or about how alarms compare to other behavioural interventions(18). 
However, high dropout rates in some of the trials suggest problems with compliance. Potential 
difficulties, such as time needed to attain success and initial disruption by the family, need to be 
discussed before embarking on alarm therapy.
Desmopressin is used to reduce the overnight production of urine(19,56). Anticholinergic agents are 
used to improve bladder capacity or reduce detrusor overactivity(53). 
Different healthcare workers are involved in the treatment of enuresis in The Netherlands. Treatment 
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can vary from primary care to specialized care in a tertiary healthcare setting. Several treatment 
options exist and are being used, such as a simple behavioral intervention like a rewarding system, 
lifting or an enuresis alarm, but also medication or dry bed training(4,18,53-55).
In a hospital setting, treatments range from a single outpatient visit to a clinical admission of several 
days. Often different treatment modalities are combined.
Because of different terms and definitions regarding successful treatment in the literature, it is difficult 
to compare studies and outcome results.
Van Kampen et al., 2002(57), describes a full-spectrum therapy (FST) for enuresis in children and 
adolescents, consisting of enuresis alarm, bladder training, motivational therapy and pelvic floor 
muscle training. In 60 children (mean 10,4 years; range 4-20) age, gender, initial functional bladder 
capacity, sleep arousal, family history and pathophysiological profile of enuresis had no predictive 
value for the efficacy of FST; 50/60 are referred after receiving a variety of other treatments. FST was 
successful (maximum of 6 months) in 87% of the patients. This treatment largely corresponds to our 
approach. All our patients also receive a booklet about enuresis(58). In Chapter 4 we discuss the result 
of our treatment(4).
Recent literature on treatment outcome in enuresis mainly focuses on children, not on adolescents 
or young adults. 
Of the available literature VanderSteen, 1999(59) reported 83% treatment success in adult patients 
with (n = 29; mean age 20 years) enuresis. Although two-thirds were continent using nightly DDAVP, 
when weaned from medication only 7% remain continent. Alarm treatment was the most successful 
modality in providing a cure, but the majority of the patients were reluctant to use this treatment, 
probably because most of the patients seek help immediately before moving away from home. Of the 
noncompliant patients 87% stated that inconvenience and/or embarrassment was the major reason 
for discontinuing this therapy. Only 2 patients stopped because they did not react on the alarm.    
Robertson et al.(60) described 9 patients (21-35 years) who were treated with intranasal desmopressin. 
All patients reported an immediately marked improvement or complete relief of their enuresis. 
Nowadays intranasal desmopressin is not recommended, because there are other and more accurate 
forms to administer desmopressin (tablet, sublingual).    
Detrusor overactivity and bladder outlet obstruction are often present when urodynamics are 
performed in adolescents/adults with persisting enuresis(31,32). The social stigma associated with 
enuresis, and the lack of awareness of this condition and treatment options available, still discourage 
patients to seek help. Therefore it is important to bring this issue to the attention of the general 
population and increase public awareness and to encourage affected individuals to seek treatment(30).
Also in our urological practice we see young adults with persisting enuresis. If life-style advices, 
medication and/or alarm treatment is not successful, we advice to contact the Dry Bed Centre. In 
2003 this special secondary and tertiary care facility centre for adolescents and young adults with 
therapy-resistant enuresis was initiated in Meppel, The Netherlands by a collaboration of a continence 
nurse, a urologist and the patient association. In Chapter 5 we analyzed in a retrospective study the 
results of this training program in adolescents and young adults with therapy-resistant enuresis(94). 
Intermittent Catheterisation (IC) was re-introduced by Lapides et al. in 1972(61). It represented a uro-
logical revolution for patients with different diagnoses and bladder emptying difficulties. Hannigan(62) 
and Hannigan and Elder(63) modified the technique later for children. For patients with neurogenic 
bladder dysfunction, long term treatment with IC(64) showed improvement or normalization of dila-
tation of the upper urinary tract and of vesicoureteral reflux (VUR). Nowadays, the technique of IC is 
applied to all age groups including newborn and older infants(65) and has become an important thera-
peutic tool in pediatric urology. The goal of teaching IC is to provide a bladder management program 
that promotes optimal health, self esteem and independence(1,65).
Right from the start nurses were involved in this treatment and nowadays, in most countries, nurses 
teach and coach IC to patients(66). 
The age when children learn IC varies in the literature from 4 to 8 years, also depending of the 
cognitive level of the child(67,68).
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In the literature, various ways of teaching IC to children are described, including drawings, instruction 
models, different kind of devices such as mirrors and catheters, using a step-by-step approach or 
training in a group(1,3,62,63,65,69,70) 
A relaxed approach, enough time, privacy, and respect for intimacy ease the shame and fear and 
facilitate memorizing  of the information(71). 
In adults IC reduces the incidence of over- distension and it is now the preferred method of emptying 
the bladder in neurogenic bladder with or without antimuscarinics or botulinum toxin A(72). IC is 
a safe, simple and effective treatment in the short- and long-term. It minimizes the risk of urinary 
tract infections (UTI), bladder stones, bladder spasms and leakage, vesicoureteral reflux, and renal 
damage(73). IC replaces long-term indwelling catheters that can cause urinary tract infections. This 
and other indwelling catheter problems, such as blockage, encrustation, catheter rejection, pain and 
trauma, non-compliant bladders and squamous cell carcinoma, are highly reduced by the use IC(12,73-
77).
The IC procedure is often considered to be both simple and safe and is associated with improved 
quality of life in patients(78,79) because increased social freedom and independence can increase as a 
result of successful self catheterization(66,80). 
However Quality of Life (OoL) improvement can also be caused  by a  combination of IC, antimuscarinics 
or Botulinum toxin A(81).
Some studies also report negative quality of life issues such as embarrassment, lack of confidence 
and strain on family relationships(82-84). Furthermore, the ‘simplicity’ of IC seems assumed, rather 
than factual. Patient adherence with IC is hardly addressed in clinical studies and factors facilitating 
or hindering adherence are largely unknown(2). World Health Organisation, 2003(85) describes how 
non-adherence is a major problem in all long-term therapies. Non-adherence to IC procedures and 
frequency can cause complications of the urinary and renal tract and deserves to be monitored by 
health professionals. 
In current practice, the quality of patient education and the amount of follow-up support varies 
widely. Also teaching program & follow up care are often not described, which makes literature 
difficult to compare. Healthcare professionals’ communication skills and attitudes are instruments for 
promoting confidence in carrying out the procedure and results in better long-term compliance(71).
In The Netherlands IC became more and more successful as a urological treatment for children and 
adults when special designed intermittent catheters came on the market. This was in the early nineties 
of the last century.
In our institution, the NP teaches children IC during an individual outpatient setting. With the help of 
a specially adapted instructional model, a doll which can be converted into a girl or boy and can be 
catheterised, combined with a sequential (step-by-step) approach to reduce the fear of catheterisation, 
and to facilitate the acceptance of IC. Sometimes the help of a specialized pediatric psychologist is 
needed(1) (see addendum 1 for the complete article). Nevertheless, we have experienced that for a 
small subgroup of children it remains difficult to learn IC. Reasons for failure in these cases are: fear, 
failure to understand, lack of knowledge and motivation, and/or poor parental guidance. In the 
literature we found very little about failure in learning to perform IC. It is not clear why the procedure 
of IC is successfully performed by children in some cases but not in others. Most research concerns 
physical outcome such as reduction of UTI and improvement or normalization of dilatation of the 
upper urinary tract and VUR(64,74,86). Recently, an evidence based guideline has become available in 
the Netherlands on intermittent (self) catheterisation in children, developed by the V&VN/C&CV(13,13a). 
In Chapter 6 we discuss a pilot study on how children are trained by a multidisciplinary team in 
a group setting(3). Based on the results of multidisciplinary behavioural treatment in children with 
Hirschsprung’s disease and defication problems(87). 
In the Netherlands only one study in adults was found regarding adherence to clean intermittent 
self-catheterization procedures(2). This study gave a first insight in relevant factors in IC adherence 
as a starting point for care innovation and future research. Referring to this investigation a care 
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innovation took place. This innovation included the implementation of a national guideline for 
continence nurses and the development of a non-commercial information brochure for patients(88). 
These innovations were implemented between 2006 and 2007. Nowadays the teaching procedure 
is according to this guideline. In 2013 the EAUN developed an evidence based guideline about 
intermittent catheterisation in adults(12). The new insights were adapted in the national patient 
information brochure. Furthermore, the society of continence nurses (V&VN/CV&V) translated this 
EAUN guideline, which will be presented in 2015. After the implementation it was still unknown 
how many patients or caregivers perform successfully intermittent catheterisation. We conducted a 
prospective multicenter study with a one year follow-up. The focus of this study was to investigate 
which factors determine successful intermittent catheterisation. To get insight in patients’ experiences 
with intermittent catheterisation in everyday life, we performed an additional qualitative study. By 
interviewing patients dealing with intermittent catheterisation we want to find underlying barriers 
and facilitators. In Chapter 8 and 9 the results of these studies will be discussed(95.96).
Transition. Only in the last few years  some studies on transition, including  transition from pediatric 
urology patients into adult care, have been published(5,36-38). From this literature we know that ado-
lescents/adults are a part of the population of pediatric urology patients. Some adolescents/adults 
persist in being followed by the pediatric urologist. Poorly planned or badly executed transfers lead 
to avoidance of clinic appointments and non-compliancy. There is a negative effect on morbidity, 
mortality, and social and educational performance(90)
In The Netherlands transitional care is not structured and usually takes place on an ad hoc basis, and 
attention for transition of children into adult care is relatively new. The Dutch quality improvement 
program ‘On Your Own Feet Ahead!’ (‘Op Eigen Benen Vooruit!’) was designed to reduce bottlenecks 
and improve transitional care(90) 
Van der Staa et al., 2011(91.92) states that adolescents prefer technically competent providers, who are 
honest, trustworthy and who attend to their needs. Having ‘a trusted feeling’ and a ‘voice and choice’ 
in the hospital are central aspects. They desire staff attitudes to become less childish and more age-
appropriate and welcome being treated as an equal partner in care. Preparation for transition should 
start early and conditions focus on strengthening adolescents’ independency without undermining 
parental involvement. Action is required to cross the chasm between pediatric and adult-oriented 
care. Adolescents’ attitude to transition and their level of self-efficacy in managing self-care seem to 
be the keystones to transition. Individual transition plans (ITP) and readiness assessments might prove 
to be beneficial.
Nieboer et al., 2014(90) investigated the professionals’ and adolescents’ experience with transitional 
care delivery within a 1-year period of the improvement program ‘On Your Own Feet Ahead!’ The 
most pronounced improvements were perceived in the organization of care, the existence of a joint 
mission between pediatric and adult care, the coordination of care, and the availability of more 
resources for joint care services.  For patients some care-delivery, such as the opportunity to visit the 
clinic alone (without parents) and to decide who should be present during the consultations improved. 
The pediatric urology department of the Radboudumc Amalia Children’s hospital participated in the 
Dutch quality improvement program ‘On Your Own Feet Ahead!’ (www.opeigenbenen.nu). During 
this program we investigated different aspects of transition in urology patients. The patients are 
adolescents with a need for lifelong urological care due to a complex bladder disorder (CBD). Results 
of this study are presented in Chapter 7(5).
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Role of the nurse practitioner in a multidisciplinary team
Nurse practitioners (NPs) have a Master degree in Advanced Nursing practice. The NP is registered in 
article 14 of the Law ‘BIG’(93).
In complex nursing and medical care cases a multidisciplinary approach is recommended, as described 
in the definitions of ‘specific and additional interventions of urotherapy’(8). Additional specific 
interventions of urotherapy involve cognitive behavioral therapy and psychotherapy(25).
The Radboudumc Amalia Children’s hospital has a multidisciplinary team that consists of pediatric 
urologists, a pediatric urology nurse practitioner, a pediatric psychologist and a pediatric physiotherapist. 
The NP starts urotherapy and evaluates if additional therapy in children with LUT dysfunction is needed 
and who needs to be involved. The NP is authorized to start, change or stop urotherapy medication. 
A multidisciplinary consultation to discuss difficult cases is organized once a month and, if needed, a 
multidisciplinary team on complex genital anomalies, in which also a gynecologist, a pediatrician and 
a pediatric surgeon take part, can be consulted.
Aim and outline of the thesis
During the last two decades treatment programs for patients with LUT dysfunction have been 
developed in which the NP plays an important role. The aim of this thesis is to describe the specific 
programs that we have developed and applied, the role of the NP, and the studies that have been 
performed to evaluate the effectiveness. The studies are reported in seven chapters.
Following the introduction in Chapter 1, the training program as described in Chapter 9 on 
Incontinentie bij kinderen; Een handboek voor de praktijk / Incontinence in children; A guide for 
practice and urotherapy with biofeedback according to the ‘Nijmegen method’ will be further 
explained in Chapter 2. In Chapter 3 we evaluated the effect of urotherapy by using the terminology 
of the ICCS and introduced a new objective scoring system to grade the severity of incontinence 
to quantitatively assess the effect of urotherapy in children with daytime urinary incontinence. The 
severity and number of daytime wetting accidents per week has been combined to define the results. 
In Chapter 4 we evaluated in a retrospective study the treatment response of our outpatient training 
for children with enuresis in a tertiary healthcare setting according to the to the definitions of the 
ICCS. Followed by a retrospective study in Chapter 5, we analyzed the effect of an adapted Dry Bed 
Training (DBT) in a previously therapy-resistant group of adolescents with enuresis, provided by a 
specialized enuresis-centre. In Chapter 6 we described the development of a multidisciplinary, group-
wise training program to teach children to perform clean intermittent self-catheterisation (CISC). For 
a small group of children the standard procedure remains difficult to learn. These children have been 
trained in two small groups and the results of this program have been evaluated. Transfers to adult 
care can be problematic, resulting in postponement due to the protective nature of pediatric care and 
patient dependency. We investigated the specific needs of adolescent urologic patients regarding their 
independence and transition in Chapter 7. After the implementation of a national guideline and a 
non-commercial patient information leaflet in 2006-2007, it was still unknown how many patients or 
caregivers successfully perform intermittent catheterisation. We conducted a prospective multicenter 
study with a one year follow-up. The focus of this study was to investigate which factors successfully 
determine intermittent catheterisation. To get insight in patients’ experiences with intermittent 
catheterisation in everyday life, we performed an additional qualitative study to find underlying 
barriers and facilitators. The results of these studies are described in Chapter 8 and 9. Chapter 10 
provides a summary of results of the included studies in this thesis and a general discussion of the 
main findings, the main conclusions and recommendations for future (nursing) research and practice. 
In Chapter 11 the article ‘POINT OF TECHNIQUE: Using an instructional model to teach intermittent 
catheterisation to children’ is added as addendum.
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Urotherapy in children
Partly published in Chapter 9 (authors chapter 9: MAW Vijverberg and H. Cobussen- 
Boekhorst) ‘Incontinentie bij kinderen; Een handboek voor de praktijk / Incontinence in 
children; A guide for practice’.
Groeneweg M, Vijverberg M, van Everdingen E, van der Deurne J. First edition ed. Houten,
(Authors Chapter 9: MAW Vijverberg and H. Cobussen-Boekhorst)
The Netherlands: Prelum uitgevers bv; 2012, ISBN 978-90-8562-110-2
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Introduction
The Dutch guideline for incontinence in children gives recommendations when to start urotherapy. 
It is the expert opinion that in children with overactive bladder complaints or urinary incontinence 
based on dysfunctional voiding, urotherapy should be started when standard advice has failed. There 
are indications that urotherapy is also a successful treatment in children with hypoactive bladder(1).
In this chapter the definition of urotherapy and the urotherapist is described according to the latest 
guideline of the International Children’s Continence Society (ICCS)(5). A detailed description of 
urotherapy in The Netherlands is given, partly published in Chapter 9 on Incontinence in children; A 
guide for practice/ Incontinentie bij kinderen; Een handboek voor de praktijk’(2)and urotherapy with 
biofeedback according to the ‘Nijmegen method’ (protocol not published)(3).
Urotherapy 
Urotherapy is conservative-based therapy of Lower Urinary Tract (LUT) dysfunction. It is LUT rehabili-
tation and encompasses a very wide field of healthcare professionals. Urotherapy can be divided into 
standard therapy and specific interventions. The aim of urotherapy is to normalize micturation pat-
terns and avoid further functional damage. Standard urotherapy consists of explanation, instruction, 
life-style advice, registration and support and encouragement. To increase the insight in the situation 
explanation about normal lower urinary tract function is needed and in what way the particular child 
deviates from normal. Instruction is provided on what to do about lower urinary tract dysfunction, i.e. 
behavioral modification with regular voiding habits, proper voiding posture, avoidance of holding ma-
neuvers, and life-style advice regarding fluid intake and a proper diet to prevent constipation. Symp-
toms and voiding habits are registered, using bladder diaries or frequency-volume charts. Support 
and encouragement by regular follow-up with the caregiver should be given. Specific interventions of 
urotherapy are defined similar to what is published by the International Continence Society (ICS)(4) 
and includes various forms of pelvic floor muscle training (including biofeedback), neuromodulation 
and intermittent catheterisation. Additional specific interventions of urotherapy involve cognitive be-
havioral therapy and psychotherapy(5). 
Changes in the child’s behavior according to the above advices and instructions are needed- as well 
as awareness of urge and wet accidents. Therefore repeating of the explanation, instruction and life-
style advice and endorsement are part of the therapy. 
Urotherapist
Urotherapy is given by a urotherapist. Nowadays urotherapist is an accepted international term(5) for 
healthcare professionals who provide urotherapy in children with lower urinary tract symptoms. In 
general urotherapists are professionals with a nursing or psychological background, such as nurse 
practitioners, specialized nurses, physiotherapists or psychologists.
Urotherapists need to have knowledge about the anatomy, physiology and pathophysiology of the 
urogenital system. Furthermore urotherapists need to have knowledge of psychological and behavioral 
aspects in children. 
The urotherapist analyzes the situation of the child with incontinence, makes a treatment plan and 
provides guidance to the child and parents. Urotherapists need to teach skills and change behavioral 
patterns, so it is important that they have coaching abilities. 
In an editorial of an article of Wiener et al.(6) by Schulman(7) the author describes that ‘it appears that 
the ideal therapist needs to have the anatomic and physiological expertise of a urologist, the patience 
of a pediatrician or nurse practitioner and the insight of a psychologist’. 
Standard Urotherapy  
Standard therapy can be given to children above six years of age by pediatricians, urologists, nurses, 
nurse specialists or urotherapists. In children younger than six years the therapist advises parents and 
provides explanation and instruction.
The main subjects of the standard therapy are insight and instructions, treatment of constipation, 
regular fluid intake, instructions on when and how often a child needs to void, relaxed toilet posture, 
scoring of wet accidents and treatment of urinary tract infections (UTI).  
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Insight and explanation
Explanation can be given by using drawings or digital aids on normal function and dysfunction of the 
bladder. A clear and child-centered explanation, taking into account the cognitive level of the child, 
will motivate and as a result increase the support to perform the training instructions. The child as 
well as the parents needs to understand why the complaints did arise. When they see the link with 
the training instructions, this will result in better performance and compliance with the therapy. 
Furthermore it is important to discuss the survival strategies that the child uses. A lot of children do 
not seem to be interested in being dry or going to the toilet on time. This avoidance attitude is taken 
by a lot of parents as ‘not willing’.  Other children try to manage the urgency by holding maneuvers. 
Parents see that their child needs to go to the toilet and want to send him/her, but the child knows 
instinctively that when standing up, there will be urinary loss. When the urgency is gone, the child 
does not feel the need to go to the toilet anymore. When parents learn that it is not disinterest, they 
can react more adequate and positive, and their coaching will have more effect. 
Treatment of constipation 
When children also suffer from constipation (bladder and bowel dysfunction (BBD)(5), this needs to be 
treated at or before start of the treatment. Constipation increases the severity of lower urinary tract 
dysfunction. The diagnosis of functional constipation in children is controversial and the ROMA III 
criteria are the most commonly accepted for the diagnosis(8) It is advisable to analyze the defecation 
problems using a 7-day bowel diary including the Bristol-score list.
Bristol- score list
Type 1: Separate hard lumps, like nuts (hard to pass)
Type 2: Sausage-shaped, but lumpy
Type 3: Like a sausage but with cracks on its surface
Type 4: Like a sausage or snake, smooth and soft
Type 5: Soft blobs with clear cut edges (passed easily)
Type 6: Fluffy pieces with ragged edges, a mushy stool
Type 7: Watery, no solid pieces, entirely liquid  
             (cave overflow diarrhea)
Figure 1: Bristol scale. Adapted from  ‘Richtlijn Obstipatie bij kinderen van 0 tot 18 jaar’, 2009
Advices are given to child and parents about toilet posture during defecation and how to strain 
effectively. They need to try this 2-3 times a day at scheduled times. If necessary this can be supported 
with a stool softener. 
Nowadays the rectum is measured by ultrasound if there is a suspicion of constipation. A rectum with 
a diameter of more than 4 cm, without any urge for defecation, suggests chronic constipation(9). 
However, in the current literature there is still insufficient evidence which justifies rectal ultrasound(10). 
Nevertheless, visualization of the volume in the rectum helps convincing the child and parents in 
understanding that treatment is needed, at first diagnosis and during follow-up(11). 
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Fluid intake 
Eating and drinking behavior needs to be evaluated and if necessary adjusted, especially when there 
are constipation problems. Fluid intake needs to be at regular times. Advice is about 1,5 liter intake 
per day (1200-1500 ml depending on the age of the child). Children with an overactive bladder often 
have the instinctive unconscious habit to drink less, thinking that this way they do not have to void 
so often and the urinary loss will decrease. Consequently, they get into a vicious circle: by less fluid 
intake the bladder volume will not increase, and concentrated urine has a stimulating effect on the 
urge sensation of the bladder, so the child will feel the urge earlier. 
Instructions on voiding time and frequency
Micturation frequency often varies, because children can have complaints of overactive bladder, 
hypoactive bladder or dysfunctional voiding. Some children feel the urge too late, or they go at the 
first feeling of urge because they are afraid of urinary loss. Some children develop an avoidance 
attitude. 
Because a lot of children do not go to the toilet at regular times (voiding postponement), fixed times 
is a good start, next to the other instructions. Mostly 6-7 times is advised. These times are scheduled 
in combination with normal day activities like sleeping times, meals, school times and pauses. The 
child goes to the toilet and tries to void as instructed (relaxed toilet posture), with or without an urge 
to void. If the child needs to void in between the periods, this is allowed. Often ‘time-voiding’ reduces 
immediately the incidence of incontinence. This motivates child and parents to be compliant with the 
further advises and treatment suggestions.
Nowadays, if fixed times are too difficult for children and/or parents, or causes conflicts between child 
and parents, a special vibration alarm watch can be offered. 
Keeping a voiding diary can give insight, to both the child and parents, in voiding frequency, fluid 
intake and wet accidents. It gives insight in when these items happen. Using this information, 
interventions and advices can be given. 
Relaxed toilet posture
For complete bladder emptying, relaxation of the pelvic floor muscles and the sphincter is necessary. 
The child receives instruction about relaxed toilet posture; if necessary a small bench or support can be 
placed under the feet. In younger or small children a special pediatric toilet seat can support a good 
posture. It is important that the thighs are horizontal and that the lower legs make an angle of 90 
degrees. The back should be held straight and tilted slightly forward.
After voiding the children are advised to remain seated for a few seconds and continue to relax and 
not leave the toilet in a hurry. 
Biofeedback can be given by explanation and evaluation of the uroflowmetry pattern and post void 
residual urine (PVR) at the outpatients’ clinic. 
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Urinary Tract Infections (UTI)
Urinary tract infections have a negative influence on the effect of the training. If children have an UTI 
this needs to be treated. In case of recurrent UTI, sometimes prophylaxis is needed as UTI’s often cause 
more wet incidents and dysfunctional voiding.
Urotherapy with biofeedback (outpatient clinic)
The schedule and timeline of urotherapy with biofeedback differs per clinic in The Netherlands: most 
schedules concern six to eight sessions of 30 to 60 minutes at the outpatients’ clinic during a period of 
four to six months. Other schemes are: a one-day admission at the outpatients’ clinic, with afterwards 
consultations during some months, or a hospital stay of five to ten days. Children are seen on an 
individual base, in pairs or in small groups.
In our institution urotherapy with biofeedback is developed as an outpatients treatment on an individual 
base, with a multidisciplinary approach (pediatric urotherapist, -physiotherapist, -psychologist and 
-urologist). The training starts with the urotherapist, who is a nurse practitioner (NP). The NP is the 
organizer and coordinator of care and works in consultation with all  involved disciplines. 
Urotherapy is often a complex issue. To address the problems optimally and to give a clear overview, 
nursing problems according to the PES-structure (Problem-Etiology-Symptoms) are formulated(12). 
Using this method three steps have to be followed. 
The first step is diagnosis, the second step nursing intervention and the third step is evaluation.  All 
steps will be further described. 
1. Diagnosis: this process consists of four components. 
- Collecting the data (medical history, diary, anamneses, consult urologist)   
- Interpretation of the data (data clarifying the nature and cause of the problem, and data indicating 
the specific symptoms).  
- Grouping of the data (e.g. all data that are related to low fluid intake)   
- Denomination of the data by a correct and complete formulation of the nursing problems. For this 
we use the PES-structure
P = Problem:    a clear definition of the health problem   
E = Etiology:   causes, also named coherent or related factors
S = Symptoms:  characteristic symptoms of the disease or condition. We make a distinction  
   in determinative and supportive symptoms. There will be always distinctive  
   symptoms. Supportive symptoms sometimes occur.    
2. Nursing interventions
In this step nursing goals will be formulated methodically. Interventions will be selected appropriate 
for the treatment goals to be reached. For performing the nursing intervention a clear planning must 
be made. The feasibility of the intentions needs to be described. The cause of the problem will be the 
first focus of the nursing intervention. If this is not possible, the focus of the interventions needs to 
be on the symptoms, thereby trying to stabilize or improve the situation.
3. Evaluation 
In this last step the nursing interventions will be evaluated. A registration of the severity and degree 
of symptoms is kept. Registration demonstrates the degree of effect of the nursing intervention. In 
the second place it can motivate the child and parents when a decrease in symptoms is demonstrated. 
The Nijmegen training program:   
When the child is referred for urotherapy in our outpatient setting, parents receive written information 
and are asked to fill in an extensive voiding diary for one week. These results are used for baseline 
registration. The training consists of 8 appointments (2 x 60 min., 6 x 30 min.) during 4 months, at 
the start weekly and at the end monthly.  
The first consultation starts with an introduction to get acquainted with the child and parents 
and afterwards an explanation of the aim of the treatment. An extensive anamneses is taken by 
23 26 27 22
18 31 30 19
B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 80% B C M Y B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B4 C4 M4 Y4 MY CY CM B C M Y 40% 80% B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 40% 80% B C M Y
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
2 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Bl
ac
k
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
2 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Cy
an
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
2 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
M
ag
en
ta
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
2 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Ye
llo
w
276257_276257 - Back   - BIW_FB 002 - 12/2/2015 12:18:20 PM - BlackCyanM gentaYellow
32
the urotherapist. Medical history is part of the process, but also earlier treatments (medical and 
by parents), social environment, diary notes (frequency, fluid intake, meals, incontinence episodes, 
defecation, daily activities, holding maneuvers). 
The following questions are addressed: how are child and parent dealing with these problems in daily 
life? Child and parents need to be ready and have enough motivation to start this treatment. How is 
the behavior and independency of the child? 
Before starting with urotherapy three questions need to be answered positively by the urotherapist.
- Can the problem be treated by urotherapy?
- Is the child (and/or) parents capable of following the training program (physically and/or mentally). 
They need to understand the principles of urotherapy and perform this in daily life. 
- Are parents and child motivated to follow the training program?  
For explanation, instructions and evaluation all the children receive a personal monitoring booklet 
(diary). 
The use of a personal monitoring booklet provides an objective record of urinary voiding patterns. 
It includes the time and volume of each void, the time of each incontinent episode, the degree of 
incontinence, fluid intake, the time of each defecation and any episode of fecal soiling. This diary 
gives the child, parent and urotherapist insight in when and how often problems appear and it can 
be used as a (bio)feedback instrument (e.g.-  Does the child void on the fixed times, does it feel 
urge, when does the incontinence happen, how does the child react on this accident, etc.). Specific 
interventions can be discussed on the basis of this diary.   
The diary is simple and includes only the items that need attention. In the beginning there is a lot 
of work, but during the treatment items can be eliminated (if - the goal is achieved) to ensure the 
compliance. During each visit, symptoms are reviewed and any changes are documented. At the start 
eight fixed toilet times fitting in the daily routine of the child are advised.  
The first consultation includes all the same advice of the standard therapy in a structured way and 
with special attention for instruction and insight at the cognitive level of the child.  Finally, attention 
is given to the parents with respect to their role as coach.  
During every following consultation the child needs to perform a uroflowmetry and a post void 
residual is measured by ultrasound to quantify the child’s ability to relax the pelvic floor and empty the 
bladder. This examination is used as a biofeedback method with explanation of the different voiding 
patterns. To void with a bell-shaped curve the voiding should be uninterrupted with continuous 
relaxation of the pelvic floor during voiding. 
During the second consultation the previous week is evaluated. Some additional questions about 
motor development are asked and a restricted examination of the pelvic floor is performed by the NP. 
It gives an indication if additional physiotherapy is needed. In this consultation there is extra attention 
for explanation of a relaxed toilet posture. This is practiced with the child-, in presence of the parents 
so that they can coach their child at home. 
During the following consultations specific interventions and advices are given depending on the PES-
outcome. For example: in a child with dysfunctional voiding specific attention is given to toilet posture 
and prevention of straining, sometimes with additional training of the physiotherapist. Children who 
have a hypo-active bladder are advised to void on scheduled times and they hopefully learn to 
recognize the urge at a later stage. An alarm watch can be a helpful aid. They need to void correctly, 
sometimes with a little straining after voiding. 
In both causes when urotherapy is not sufficient, as a last resort sometimes children need to learn 
intermittent catheterisation to empty their bladder when post void residual urine, and/ or recurrent 
UTI are (still) present.   
In children with an overactive bladder extra attention for a relaxed toilet posture is needed- as well 
as voiding at fixed times. Occasionally voiding times should be adapted to overcome the difficult 
periods during the day, using the voiding diary to explain this. At times additional pharmacotherapy 
like anticholergics should be prescribed. Additional explanation should be given about the 
influence on constipation. Children with Autism Spectrum Disorders (ASS) or children with 
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Pervasive Developmental Disorder Not Otherwise Specified (PDD-NOS) may need specific behavioral 
interventions like pictograms, more structure in voiding pattern and schedule, and less intervention 
per consultation. Specific psychological support can be offered additionally. 
To learn to recognize bladder sensation some tricks can be explained to the child and parents. Some 
children need to be extra motivated during the training. This can be done by positive rewards (e.g. 
stickers) for going to the toilet without discussion. In some children a competition element can be 
introduced; they can earn small rewards. In older children a covenant/contract can be signed by the 
child and urotherapist. At the end of the training all items are evaluated and advices for the future 
are given. 
Follow-up care is offered for long-term effect, and if necessary, phase out of medication will be 
discussed and monitored. If the child suffers from enuresis, which is not solved during training, 
specific enuresis training will be offered if the child is stable during daytime for a couple of months.  
Role of the parents 
Children will get training instructions for everyday life. Success of the training and a proper execution 
of the instructions depend partly on the coaching role of the urotherapist, but also of the parents. 
Parents need to be explained what a coaching role means for their situation. This is not always easy 
for parents of children with a long-term history of incontinence. Parents tried several solutions before 
they seek help of specialized care-givers. When parents seek help in a tertiary healthcare setting, most 
parents are prepared to do anything for their child.  But some parents and children have struggled 
for years and they have given up, or parents find it difficult to be positive regarding to their child and 
its problem. 
The urotherapist can give parents tips and tricks how to react on the toilet behaviors and the training 
efforts of the child. Sometimes additional psychological support is needed.    
During the training children have a certain degree of own responsibility but they cannot achieve the 
goals alone. In particular the younger children and those with ASS or PDD-NOS need more support 
from their parents. Children need coaches and supporters to ‘win the game’ and to become the ‘boss 
of the bladder’. 
Pitfalls 
The most important task of the urotherapist is to differentiate between the different forms of LUT 
dysfunction.  Next to standard therapy, each problem needs its own specific intervention (PES-
structure). Sometimes behavioral problems, anatomic hidden defects, or other underlying problems 
can appear during the training (e.g. illness, social problems such as diseases or parents’ divorce, non-
compliant with medication, etc.). All these items can influence the results.
If results are not forthcoming during the 4 months training it should be discussed with the referring 
specialist. In case of suspicion of an anatomical substrate the patient is referred back to the urologist. 
When behavioral or social problems are suspected, the patient is discussed in the multidisciplinary 
team.  
In Chapter 3 the results of urotherapy with biofeedback in our outpatients treatment are described(3).
Enuresis therapy can be part of urotherapy, and intermittent catheterisation is a specific intervention 
of urotherapy. Both are explained within different chapters of this thesis(13-18).
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Urotherapy in children: 
Quantitative measurements of daytime 
urinary incontinence before and after 
treatment according to the 
new definitions of the 
International Children’s Continence Society
M.M. Mulders, H. Cobussen-Boekhorst, R.P.E. de Gier, W.F.J. Feitz, B.B.M. Kortmann
Journal of Pediatric Urology 2011; 7:213-218
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Abstract
Objective
To assess the effectiveness of urotherapy in children with lower urinary tract dysfunction, according 
to the new definitions of the International Children’s Continence Society. 
Material and methods 
We performed a retrospective review of 122 children (aged 8.8 + 2.0 years) treated in an outpatient 
program for lower urinary tract dysfunction. Exclusion criteria included all neurologic abnormalities. 
In 98 children (80%) daytime urinary incontinence was a predominant symptom. Therapy consisted 
of an individually adapted drinking and voiding schedule, pelvic floor relaxation, instructions on toilet 
behavior, biofeedback uroflowmetry and if necessary recommendations for regulation of defecation. 
Before and at the end of training, patients were evaluated for number and severity of daytime 
wet accidents per week, using a scoring system to grade the severity of incontinence. Secondary 
measurements of accompanying voiding systems were performed. 
Results
Of the 90 children with daytime urinary incontinence for whom sufficient objective data were 
collected, 42% became completely dry during the daytime and 36% showed a 50% or greater 
level of response. Secondary measurements showed a significant reduction in daily voiding frequency 
(mean 7.0 + 1.3, P < 0.0001) and mean post-void residual (P < 0.003), and an improvement in flow 
pattern (P < 0.05). 
Conclusions
Urotherapy is successful for the treatment of daytime urinary incontinence in children. Additional 
benefit was evident in improvement of accompanying voiding symptoms. 
Keywords: Daytime urinary incontinence, Urotherapy
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Introduction
Toilet training is not automatic for every child. Up to 10% of 5-6 year olds experience daytime urinary 
incontinence. The prevalence decreases with increasing age to 4% in 12-18 year old(1). Daytime urinary 
incontinence can cause major stress in school-age children and can have a negative impact upon a child’s 
self-esteem(2). It is desirable to identify and take care of children with daytime urinary incontinence 
as early as possible. Since 1996, children in our clinic have been treated with urotherapy according 
to a special outpatient clinic protocol(3). This protocol is the result of a multidisciplinary collaboration 
between the departments of pediatric urology, pediatric physiotherapy and medical psychology. 
At first, children were treated intuitively and without any protocol. Later on, some fundamental 
principles of other protocols were enrolled(4). The resulting therapy is based on the remedy of daytime 
urinary incontinence, regulation of fluid intake and voiding frequency, increase of maximum voided 
volume once a normal voiding pattern has been obtained, and treatment of constipation if necessary. 
Alongside this training setting run by nurse specialists, there is easy access to and cooperation with 
pediatric physiotherapy and medical psychology. In our practice, urotherapy is reserved for children with 
functional voiding symptoms; namely, persistent daytime urinary incontinence, urgency and recurrent 
urinary tract infections (UTIs), despite adequate conservative management, pharmacotherapy and/
or surgical interventions. Different terms are used in the literature, such as bladder training, pelvic 
floor therapy, urotherapy, behavioral therapy and bladder rehabilitation(4-7), for noninvasive training 
programs treating children with lower urinary tract (LUT) dysfunction. The aim of these interventions 
is to teach children to perform regular, complete emptying of the urinary bladder, and this can be 
considered as a systematic learning process in which physical reactions are brought under conscious 
control(8). No controlled clinical trials have been conducted to study quantitatively the effectiveness of 
these approaches. Retrospective studies have indicated improvement in daytime wetting symptoms 
in 75%-90% of children with complete dryness rates of 51%-82%(5,6,9,10). Because of the use of 
differing terminology, definitions, and methods of urotherapy, from outpatient training to an intensive 
inpatient 10-day course, is it difficult to compare current studies. In 2006, the International Children’s 
Continence Society (ICCS) published a report with new definitions and a standardized terminology. Its 
main use will be in a research setting, where adherence to the same terminology will make it easier to 
compare studies and decrease confusion among researchers. There is also a lack of consensus among 
experts on the definition of successful treatment for LUT dysfunction; therefore, the ICCS made some 
recommendations regarding urotherapy(11).
In accordance with the new definitions of the ICCS, we decided to assess retrospectively the 
effectiveness of urotherapy in children with LUT dysfunction treated in our hospital using an 
outpatient clinic protocol, and to add a scoring system to grade the severity. Patients and methods 
Definitions used within this study conform to the standards recommended by the ICCS(11) except 
where specifically noted. A retrospective study was accomplished of a group of 122 children who 
participated in the training program between April 1999 and June 2008. The group consisted of 49 
boys and 73 girls varying in age between 5 and 14 years (8.8 + 2.0). All children were referred to the 
pediatric urologist with a longer period of existing complaints of the LUT. Table 1 shows the inclusion 
criteria. This appears to be a heterogenic group and combinations of symptoms occurred frequently. 
All children underwent a thorough history, focused physical examination, urinary flow measurement 
with post-void residual (PVR), and if necessary imaging of the urinary tract and urodynamic testing 
to rule out neurological or anatomic anomalies. Exclusion criteria were: age younger than 5 years 
or older than 16 years, nocturnal enuresis only, and the presence of any neurologic and anatomic 
abnormalities that relate directly to incontinence. Patients with a history of surgical intervention for 
structural anatomic disorders were included. In patients with recurrent UTIs, prophylactic antibiotics 
were given as indicated.
The training program 
The aim of the program was to teach the children to perform regular and complete emptying of the 
urinary bladder. When urotherapy was indicated, a standard application form had to be filled in by 
the pediatric urologist. Urotherapy was given by two experienced nurse specialists.   
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Table 1   Inclusion criteria
__________________________________________________
Daytime urinary incontinence
Daytime urinary incontinence with nocturnal enuresis
Recurrent UTIs
Overactive bladder with or without urge incontinence
Dysfunctional voiding
Detrusor overactivity
PVR urine volume
Underactive bladder
Overlap between all above conditions is considerable
__________________________________________________
All patients received a personal monitoring booklet. The training consisted of eight sessions within 
a period of 15 weeks. Time span varied according to improvements using clinical data as part of the 
assessment (mean 17 + 5 weeks). After the first two sessions of 1 h, all sessions were typically 0.5 h 
long.
Information and demystification
The children were informed that they had some voiding problems and that they were on ‘a course’ 
to learn how to solve this problem themselves. The children were educated about the location and 
function of the kidneys and urinary bladder. Functions of the urinary system were also demonstrated 
by filling and emptying an artificial bladder (a balloon) with water. When voiding, it was discussed 
how bad habits, like being in a hurry, can have negative consequences. The role of regular and total 
bladder emptying was explained to the children as a means to prevent those negative consequences, 
such as wetting and UTIs. 
A personal monitoring booklet 
The use of a personal monitoring booklet provides an objective record of urinary voiding patterns. 
It includes the time and volume of each void, the time of each incontinent episode, the degree of 
incontinence, fluid intake, the time of each defecation and any episode of fecal soiling(11). During 
each visit, symptoms were reviewed and any changes documented.
 
Posture on the toilet
Improper position for voiding may cause LUT dysfunction. For an adequate toilet posture we advised 
the children to void sitting down in a relaxed way. With small children, a small bench or support was 
placed under the feet. When thus seated, the thighs are spread to obtain good relaxation of the pelvic 
floor. The back was held straight and tilted slightly forward. After voiding the children were advised to 
remain seated for a few seconds and continue to relax and not leave the toilet in a hurry.
Uroflowmetry
The urinary flow was measured at every training session to quantify the child’s ability to relax the 
pelvic floor. Afterwards, the PVR was assessed by ultrasound. To void with a bell-shaped curve, the 
voiding should be uninterrupted, and this was discussed after each session.
Lifestyle advice
The child learns to take control of the different training items. The child has to try to void at the 
predetermined times. The daily routine at school and other activities were analyzed, and an individually 
adapted voiding/drinking schedule was constructed accordingly. An alarm watch was suggested as a 
valuable aid if needed. In cases of constipation recommendations for regular defecation were made, 
combined with administration of stool softener whenever necessary.
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Support and encouragement
Parents or guardians of children who experience daytime wetting accidents were advised to treat 
this problem with understanding and patience. At any time, children could be referred to a child 
physiotherapist or a pediatric medical psychologist. 
Measurements
The effect of urotherapy was investigated at the end of the training. Primary measurement outcome 
is the reduction of daytime urinary incontinence (accidents per week and severity). We used a scoring 
system to grade the severity of daytime urinary incontinence (Table 2).
Table 2   Scoring system to grade severity
_______________________________________________________
Degree of daytime urinary   Value
Incontinence    (points)
I dripping     1
II little dashes     2
III wetting of upper clothes    3
_______________________________________________________
The sum of values at baseline was compared with measurements at the end of the training. Treatment 
outcome, by using the ICCS definitions, was defined as non response (0%-49% decrease), partial 
response (50%-89% decrease), response (90% or greater decrease) and full response (100% decrease 
or less than one symptom occurrence monthly). The percentages reflect the decrease in number and 
severity of daytime wet accidents per week.
Table 3  Example calculation of decrease in number and severity of daytime wet accidents per week.
_________________________________________________________________________________________________
Baseline    3 x grade I (3 pt) + 0 x grade II (0 pt) + 1 x grade III (3 pt) = 6 pt
End of training   1 x grade I (1 pt) + 0 x grade II (0 pt) + 0 x grade III (0 pt) = 1 pt
Result    Partial response of 83% (5/6 x 100%)
_________________________________________________________________________________________________
Table 3 shows an example of the calculation made. There are two measurement points: the first is 
baseline and the second is at end of training. The difference divided by the sum at the beginning of 
the training gives a percentage; this reflects the decrease as described above. Secondary measurement 
outcomes of accompanying voiding symptoms were determined. Four variables were used to define 
the result: voiding frequency, flow curve shape, lower UTIs and amount of residual urine. Measures 
of episodes of daytime urinary incontinence and voiding frequency were collected from the personal 
monitoring booklets. Urinary flow was registered by a uroflow meter. For analysis, bell-shaped urinary 
flow curves were considered normal. Frequency of lower UTIs was registered from the children’s 
medical records. Amount of PVR was measured by ultrasound. Data were evaluated using computer 
software Statistical Package for the Social Sciences (SPSS). A significance level of P < 0.05 was chosen 
and data are reported as means +- standard error. Square root of the value was used for data that 
were not normally distributed. Statistical analysis was performed using McNemar, Pearson Chi-square 
and paired sample t-tests.
Results
Of the 122 children included in our study, daytime urinary incontinence was in 98 (80%) a predominant 
symptom. Of these 98 children, 72 (75%) also had nocturnal enuresis.
Of the remaining 24 children, 14 had nocturnal enuresis only and 10 children were continent. Fifty-
five children (45%) had a prior history of recurrent UTIs. In 32% signs of constipation were evident. 
Urodynamic studies showed that detrusor overactivity during filling was the most common filling-
phase dysfunction (35%). A summary of the baseline characteristics is provided in Table 4. 
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Table 4  Baseline characteristics of 122 patients
________________________________________________________
Cases     n (%)
________________________________________________________
Age in years = 8.8 + 2.0 (5-14)
Boys      49 (40.2)
- previous obstructive   37 (30.3)
surgical interventiona
Girls 73      (59.8)
 - previous surgical interventionb 15 (12.3)
Medication
 - no medicine    42 (34.4)
 - anticholinergic   56 (46.0)
 - antibiotics    32 (26.2)
 - stool softeners    14 (11.5)
Constipation     23 (18.9)
Autonomous toilet visits    42 (34.4)
Daytime urinary incontinence   98 (80.3)
Nocturnal enuresis    86 (70.5)
Combined daytime urinary   72 (59.0)
 incontinence and enuresis 
Continence     10 (8.2)
Recurrent UTIs     55 (45.1)
Urge (with or without incontinence)  20 (16.4)
PVR     63 (51.6)
(mean 39.5+ 55.5; 5-408 ml)
Increased voiding frequency    43 (35.2)
Decreased voiding frequency   5 (4.1)
Detrusor overactivity    43 (35.2)
Flow pattern
 - bell-shaped    46 (37.7)
 - non-bell shaped    69 (56.6)
_______________________________________________________
a Urethrotomy for urethral stenosis or PUV incision.
b Urethrotomy for urethral stenosis.
Using the ICCS definitions of treatment outcome, the success rate for changes in daytime urinary 
incontinence was determined. In eight cases, objective data were missing after training, due to 
incomplete data collection by the nurse specialists. Of the remaining 90 children with daytime urinary 
incontinence, 78% responded to the urotherapy: 38 children (42%) showed a full response as they 
became completely dry during the day, eight (9%) showed a response, 24 (27%) showed a partial 
response and 20 (22%) showed no response. These results are collected in Table 5. 
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Table 5 Results for children with daytime urinary incontinence at end of training
____________________________________________________
Result    n   %
____________________________________________________
Full response   38   42
Response   8   9
Partial response  24   27
No response   20   22
Missing    8    _
Total    98  100
_____________________________________________________
The success rates of the urotherapy given by the two nurse specialists were not significantly different. 
Age distribution and the effect of age on the training results are shown in Table 6. 
Table 6  Age and results at the end of training
________________________________________________________________________________________________________
Age   No response Partial response Response  Full response Total
________________________________________________________________________________________________________
  n % n % n % n % n %
5-8 years   11 23.9 15 32.6 5 10.9 15 32.6a 46 51
9-16 years 9 20.5 9  20.5  3 6.8 23 52.3a 44 49
Total  20 22.2 24 26.6 8 8.9 38 42.2 90 100
________________________________________________________________________________________________________
0x² = 6.0, df = 1, P < 0.014.
The response rates of children from 5 to 8 and 9-16 years old were respectively 76,1% and 79,5%. 
This difference was insignificant (P < 0.2), but older children achieved better results in the full response 
group than younger ones (x2 = 6.0, P < 0.014). 
Changes in voiding frequency were measured. Of 43 children (35%) with an increased voiding 
frequency (mean 9.0 + 1.8), a normal voiding frequency was achieved in 26 cases (61%). The training 
significantly reduced the daily number of voidings (mean 7.0 + 1.3, P < 0.0001). No cases of a 
decreased voiding frequency were recorded at its termination. Flow pattern was improved in 38 of 69 
children (55%) with a non-bell-shaped flow curve at start of training, and this change was significant 
(P < 0.05). Of all children with residual urine (63/122), mean PVR at baseline was 39 + 56 ml. At 
the end of training mean PVR was 20 + 26 ml (P < 0.003); 19 of 63 children had no residual urine 
(30%). Only 12.7% of the children had a PVR greater than 50 ml. Of the 55 children with recurrent 
UTIs, 48 had experienced occurrence of UTIs during the year before training and 15 got a bladder 
infection during training, eight despite the use of prophylactic antibiotics. Prophylactic antibiotics at 
start of training were taken by 32 of 55 children (58%). Most children (88%) continued prophylactic 
antibiotics during training (28/32). Constipation was solved in 20 of 23 children (87%). At the end of 
the training, 92 of 122 children (75%) visited the toilet autonomously. Upon persistence of enuresis 
(80%), dry-bed training or a wetting alarm was instigated after the training. The results of those 
therapies were not evaluated in this study.
Discussion
Urotherapy is an important tool in the treatment of idiopathic LUT dysfunction in children. Our study 
indicates improvement in daytime urinary incontinence in 78% of the children at the end of the 
training, with a complete dryness rate of 42%. Many previous studies suggest that urotherapy is 
useful in the treatment of LUT dysfunction(5,6,10,12-14) and the present study supports this. In our 
study we used the terminology of the ICCS(11) to make it easier to compare future studies regarding 
urotherapy. A new objective scoring system to grade the severity of incontinence has been used 
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to quantitatively assess the effect of urotherapy in children with daytime urinary incontinence. We 
present the first study in which severity and number of daytime wetting accidents per week has been 
combined to define the results. Prior studies only reported results in terms of number of daytime 
wettings per week (4,9,10). With this scoring system we take into account that change from a high 
grade of daytime urinary incontinence to a low grade indicates improvement. Age played a role 
during training. Older children achieved higher complete dryness rates than younger ones. It could 
be that older children better understand the rationale of the training, and they experience higher 
psychological and physical stress from daytime wetting(2). Therefore, older children should show 
a greater commitment to becoming toilet trained. We only present the outcome of therapy at its 
termination. In most studies, the time of evaluation has been unclear and therefore study results 
can be hard to compare. The results of this study will be the basis for a further study to assess the 
long-term effects of urotherapy, according to our protocol. It was supposed that better voiding habits 
would result in complete bladder emptying; therefore secondary parameters have been measured. 
There was a significant improvement in PVR, but the clinical relevance of this should be discussed. 
Residual urine in excess of 5-20 ml indicates incomplete bladder emptying. Our results showed a 
significant decrease in mean PVR (P < 0.003), but the amount of residual urine (mean PVR = 19.8 + 
26.3 ml) still suggests incomplete bladder emptying. This may be overestimated due to the fact that 
the last voiding took place at the hospital. Under such conditions, it is likely that the children might 
not relax optimally. Children might empty their bladder more completely in their own habitat. Most 
children with recurrent UTIs used prophylactic antibiotics during the training. This makes it difficult 
to determine whether the training program or the antibiotics protected children from subsequent 
infection. It has been suggested that in children with LUT dysfunction improper bladder emptying 
contributes to recurrent UTIs. One study confirmed the fact that increased residual urine on postvoid 
ultrasound increases the risk of UTI recurrence in children with LUT dysfunction (8).
Ideally, we should have compared our study group to a control group. Part of our training effect may 
be the result of natural maturation, but this is probably small, because of the short period of training 
(mean 17 + 5 weeks) and the extended history of daytime wetting in most children.
Conclusion
Urotherapy was shown to be successful for the treatment of daytime urinary incontinence in up to 
78% of children. The majority of patients experienced an improvement of symptoms. Additional 
benefit was evident in the improvement of other voiding symptoms such as voiding frequency, flow 
pattern and PVR urine volume. Combined use of the definitions of the ICCS and a scoring system to 
grade the severity of incontinence may improve evaluation methods and enable comparison between 
future studies. Further research into the long-term efficacy of the treatment will be performed. 
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Treatment response of an outpatient 
training for children with enuresis in a
tertiary health care setting
Hanny J.G.L. Cobussen-Boekhorst, Lucie J. van Genugten, Judith Postma, Wouter F.J. Feitz, 
Barbara B.M. Kortmann
Journal of Pediatric Urology 2013; 9:516-520
39 42 43 38
34 47 46 35
B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 80% B C M Y B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B4 C4 M4 Y4 MY CY CM B C M Y 40% 80% B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 40% 80% B C M Y
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
3 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Bl
ac
k
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
3 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Cy
an
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
3 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
M
ag
en
ta
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
3 
- 1
2/
2/
20
15
 1
2:
18
:2
0 
PM
 - 
Ye
llo
w
276257_276257 - Back   - BIW_FB 003 - 12/2/2015 12:18:20 PM - BlackCyanM gentaYellow
48
Abstract
Purpose
To evaluate treatment effectiveness for children with enuresis, according to the definitions of the 
International Children’s Continence Society (ICCS, 2006).
Material and methods 
Children > 6 years of age followed a 4-month outpatient treatment consisted of a visit during which 
history regarding enuresis was taken, causes were explained and therapeutic tips & tricks were 
discussed. All children received a booklet about enuresis and were trained with an alarm and/or 
pharmacological therapy. At baseline, 4, 10 and 16 months, the number of wet nights during the 
previous 28 days and the use of medication were assessed. Success of treatment was determined 
using ICCS definitions of treatment outcome.
Results
66 children with enuresis were included (48 boys/18 girls) in this retrospective study. Mean age: 11 (+ 
2.6) years. 91% (n = 60) of the children had non-monosymptomatic enuresis. Results at 4 months: 
46% full, 15% good, 21% partial response (n = 66). At 10 months: 55% full, 4% good, 29% partial 
response (n = 49). At 16 months: 53% full, 6% good, 25% partial response (n = 34). Overall, use of 
pharmacological therapy showed a decline in time.
Conclusion
According to the ICCS definitions, outpatient treatment for enuresis shows a good overall treatment 
response, and these results can be used to compare with other studies in the future.
Keywords: Bedwetting, Monosymptomatic enuresis, Nonmonosymptomatic enuresis, Treatment, Enuresis alarm
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Introduction
Enuresis, often referred to as ‘bedwetting’, is defined as incontinence in discrete episodes while 
asleep in children over 5 years of age(1). According to the definitions of the International Children’s 
Continence Society, a subdivision can be made into monosymptomatic, non-monosymptomatic 
(enuresis and any other lower urinary tract symptoms), primary and secondary enuresis (previous dry 
period of at least 6 months)(1) is common(2-7). In the Netherlands, 6% of children between 5 and 15 
years of age occasionally wet their bed, ranging from 15% of 5-6 year olds to about 1% of 13-15 
year olds(2). Also it is known that among adults about 0.5% still experience enuresis(7). It is commonly 
believed now that treatment should not be deferred simply because the problem may likely resolve 
over time, since enuresis can have a considerable impact on children and their families. This includes 
a negative effect on a child’s self-esteem, relationships and performance at school. These effects 
show a marked reversal after successful cure(8,9). Different healthcare workers are involved in the 
treatment of enuresis in the Netherlands. Treatment can vary from primary care to specialized care in 
a tertiary healthcare setting. Several treatment options exist and are being used(7,10), such as a simple 
behavioral intervention like a rewarding system, lifting or an enuresis alarm, but also medication 
or dry bed training(7,10-12). In a hospital setting, treatments range from a single outpatient visit to a 
clinical admission of several days. Often different treatment modalities are combined. According to 
the literature, alarm therapy is the best form of treatment in arousal disorders(11) and carries a high 
grade of recommendation and level of evidence (le 1, gr A)(11).But high dropout rates in some of 
the trials suggest problems with compliance. Potential difficulties, such as time needed to attain 
success and initial disruption to the family, need to be discussed before embarking on alarm therapy. 
Desmopressin is used to reduce the overnight production of urine (le 1, gr A)(12). Anticholinergic 
agents are used to improve bladder capacity or reduce detrusor overactivity(13,14). Because of the use 
of different terms and definitions regarding successful treatment in the literature, it is often difficult 
to compare studies. In 2006, the International Children’s Continence Society (ICCS) published a report 
with standardized terminology(1). In accordance with the definitions of the ICCS we performed this 
retrospective analysis to evaluate the effectiveness of our outpatient program for enuresis in a tertiary 
center. 
Material and methods
A retrospective study was performed of children enrolled in the outpatient treatment program 
for enuresis in our pediatric urology center between 2003 and 2009. Criteria for treatment were 
motivation of the child and parents, and age > 6 years. The study group was heterogenic with respect 
to the severity of symptoms and comorbidity.
Before inclusion all children were assessed by a medical history, physical examination, evaluation 
of their bladder diary and measurement of urinary flow with post-void residual volume. If required, 
urological imaging and urodynamic studies were performed to evaluate anatomical and/or neurological 
abnormalities. If present, urological problems were treated, before the training was started. If children 
experienced enuresis combined with daytime incontinence, urotherapy(15) for achievement of daytime 
bladder control was initiated, preceding the treatment for enuresis.
Treatment program
The main objective of treatment was achievement of nighttime bladder control and consequently 
accomplishment of dryness at night. Treatment was offered by two nurse practitioners in the pediatric 
urology department. The intake session consisted of a 1 h visit to the outpatient department by child 
and parent(s). An enuresis history was taken including information about urinary voiding pattern, 
presence of daytime incontinence, symptoms of urinary tract infection, amount of fluid intake and 
bowel habits. Also, social and emotional status was evaluated (no specific questionnaires were used). 
Symptoms of daytime incontinence or constipation were addressed first and, if indicated, advice for 
sufficient fluid intake and bowel habits was given, before treatment for enuresis. All children received 
a book about enuresis which they could use as a reference during their training period(16). Prevalence, 
causes and treatment options were explained and therapeutic tips and tricks were given. The principle 
of alarm therapy, use of the alarm, and steps in the alarm treatment were addressed for all children. 
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It was explained that the treatment period may vary and relapses can occur. The type of alarm used 
during training depended on health insurance and/or personal preference. Depending on the choice 
of the parents, in some cases consequent lifting of the child in the evening was added. If children 
used pharmacological therapy for enuresis, this was generally continued.
Daily diaries on bedwetting were kept by the family. After 2 and 6 weeks, evaluation of the therapy 
took place by telephone, and encouragement and support was offered by the nurse practitioner. It was 
advised to discontinue alarm treatment after 14 consecutive dry nights(14).The nurse practitioner could 
add, phase out or finish pharmacological therapy depending on the clinical situation, in consultation 
with the pediatric urologist. In principle,- training ended after 4 months and was evaluated by 
telephone or in the outpatient department. Follow up was provided by their pediatric urologist or 
by the nurse practitioner depending on the clinical situation, with an interval of 6 months. This is 
visualized in the patient flow and study overview in Fig. 1.
Fig. 1 Patient flow and study design
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Measurements
Primary treatment outcome was defined according to current ICCS recommendations(1), based on the 
decrease in number of wet nights in the previous 28 days compared to a baseline of symptom frequency 
at the start of the training. Treatment outcome was classified as full response (100% decrease or less 
than one symptom occurrence monthly), good response (90% or greater decrease), partial response 
(50-89% decrease) and non response (0-49% decrease). Secondary measurement included use of 
pharmacological therapy for enuresis. Data were collected from the enuresis assessment form and 
the medical files. If data were not available or incomplete, information was obtained by telephone 
interview.
Statistical analysis
Data were evaluated using the Statistical Package for the Social Sciences (SPSS). A significance 
level of p < 0.05 was chosen and data are reported as mean + standard error. Statistical analyses were 
performed using Chi-square and paired sample t-tests.
Results
Seventy-two children enrolled in the training program. 6 children were excluded: 5 because the full 
training program was not completed and in 1 a urinary tract infection was probably the cause of 
enuresis. Sixty-six  children  with  enuresis were included (48 boys, 18 girls), aged 7-23 years (mean 
age 11 +- 2.6). The majority (n = 60) were experiencing non-monosymptomatic enuresis (91%).
Urological comorbidity was present in 59 children (89%). Nearly all children (n = 65), had already 
tried several therapeutic treatments with insufficient success (99%). Most children wetted their bed 
frequently. A positive family history of enuresis was common. Furthermore, a psychosocial comorbidity 
was present in some children, including attention deficit hyperactivity disorder in 3 children, autism 
spectrum disorders in 3 children and a problematic social situation for 4 children. An overview of 
patient characteristics is given in Table 1. 
Therapy at start of treatment was various as outlined in Fig. 1. Using the ICCS definitions of treatment 
outcome, the success rate was determined as follows. After 4 months, 82% of children had an 
evaluation: 46% a full response as they became completely dry during the night, 15% a good 
response, 21% a partial response and 18% showed no response. After 10 months, the results of 49 
children were evaluated. Ten children had discontinued treatment. The reasons were: lost to follow-
up (5), no other treatment modalities were seen (2), treatment for increased daytime incontinence (2), 
referral to the pediatric urologist for further investigations (1). Furthermore in 6 children follow up was 
less than 10 months. Eleven children (23%) were experiencing a relapse of symptoms, when often a 
relation with stressful events was mentioned by parents, such as an important exam. After 16 months 
the results were evaluated for 34 children. Six children were discharged from treatment and in others
Figure 2 Overall treatment response    Figure 4 Overall use pharmacological therapy enuresis 
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the follow-up was less than 12 months. 85% had a response, 53% a good response, 25% a partial 
response and 16% had no response. In 2 children objective data were missing. Nine children (28%) 
were experiencing a relapse of symptoms. An overview of treatment response is given in Fig. 2. The 
group of patients who failed or relapsed did not have significantly more comorbidity than the other 
patients.  
Results regarding use of pharmacological therapy for enuresis are outlined in Fig. 3. An overall decline 
in the use of medication was observed as well as a decline in combination therapy. At 16 months no 
combination therapy was used, and the percentage of patients using no medication had increased 
from 40% to 60%. For these results no statistical significance was found however.
Table 1  Baseline characteristics of 66 patients.
___________________________________________________________________
                     N %
___________________________________________________________________
Gender
- Boys      48  73
- Girls      18  27
Diagnosis
- Primary monosymptomatic enuresis  4 6
- Primary non-monosymptomatic   46 70
 enuresis
- Secondary monosymptomatic enuresis   2 3
- Secondary non-monosymptomatic  14 21
 enuresis
Urological comorbidity
- Functional small bladder capacitya  41 62
  Functional small bladder capacity 21 39
             exclusively
- Meatal stenosisa     25  38
- PUVa      12  18
- VURa      4  6
- Duplicated collecting systema     3   5
- Recurrent UTIsa     3    5
- No urological comorbidity    7  11
- Othera      3  5
Previous urotherapy     25 38
Daytime urinary incontinence    18  27
Previous treatment enuresis     65  99
- Alarm      30  46
- Calendar     12  18
- Rewarding system     25  38
- Lifting      45  68
- Medication     58  88
  Desmopressin    41  62
  Anticholinergic agent   45  68
  Use of medication unknown  4  6
Positive family history of enuresis    34  52
- Father      11  17
- Mother      8  12
- Sibling      13 20
- Other family members    18  27
- Family history unknown      7  11
- Psychosocial comorbidity
  ADHD     3  5
  Autism spectrum disorder   3  5
  CHARGE-syndrome, deaf-mute  1  2
- Infantile encephalopathy 1 2
  Mental retardation , cause not known 1  2
  Exceptionally high intelligence  1  2
  Problematic home situation   4  6
___________________________________________________________________
a)combinations were possible.
56576053
49646152
BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY80%BCMYBCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%B4C4M4Y4MYCYCMBCMY40%80%BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY40%80%BCMY
1234567891011121314151617181920212223
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
276257_276257 - Front   - BIW
_FB 004 - 12/2/2015 12:18:20 PM
 - Black
276257_276257 - Front   - BIW
_FB 004 - 12/2/2015 12:18:20 PM
 - Cyan
276257_276257 - Front   - BIW
_FB 004 - 12/2/2015 12:18:20 PM
 - M
agenta
276257_276257 - Front   - BIW
_FB 004 - 12/2/2015 12:18:20 PM
 - Yellow
276257_276257 - Front   - BIW_FB 004 - 12/2/2015 12:18:20 PM - Black Cyan Mgenta Yellow
53
Discussion
The overall treatment response to outpatient training for enuresis shows good results. Generally 
these results are maintained 6 and 12 months after the training period. Because about half of our 
children had used an alarm before, we believe it is very important to explain the way in which alarm 
treatment has an effect over time, including the different treatment steps. After this explanation, the 
child is usually motivated to start training with an alarm even if this failed in the past. The literature 
also supports the opinion that therapy-resistant children benefit from regular new attempts with 
the enuresis alarm(12). A significant proportion of children experience a recurrence of symptoms. 
However, it is hard to compare our results to the published literature. Our treatment for enuresis 
consisted of several therapeutic, non-standardized measures, which generally included an alarm and 
supportive therapy, and in some cases lifting and use of pharmacological therapy. Additionally, our 
study group consisted of a heterogeneous, highly selected population with a relatively high rate of 
urological and non-urological comorbidity. Therefore, it is difficult to evaluate the different training 
methods and particular treatment outcome. Nevertheless, we would advise a careful diagnostic work-
up in these children, to treat urological problems if necessary and to treat the enuresis afterwards. 
Even if lower urinary tract function during daytime is not completely normal, treatment for enuresis 
can be successful. Also, after several earlier treatments for enuresis, treatment may be successful. 
Therefore we may conclude that for non-monosymptomatic patients and patients with a urologic 
comorbidity it is still worthwhile entering a training program. Which aspects of treatment attributed 
the most to the training effect remains unclear. Ideally, we should have compared our study group 
to a control group. Part of the treatment effect may be the result of natural maturing, mostly in the 
long-term results. In a small number of patients, follow-up was performed by the pediatric urologist. 
In the other patients, follow-up was performed by the nurse practitioner. This could have created 
a bias in the long-term results, because the nurse practitioner provided continuous motivational or 
educational advice. Treatment outcome was determined using recommendations of the ICCS, based 
on the number of wet nights. In selected cases there was a discrepancy between this strictly scientific 
way of defining treatment success and the clinical situation. For example, one child showed only a 
partial response from wetting every night to 1 night per week; however, the child and parents were 
extremely pleased with the results. Also in some cases the gradation of wetting changed from wetting 
the entire bed to drips to dashes of urine at night after training. With the current definitions, any 
degree of incontinence should be defined as a wet night, so no improvement in gradation of wetting 
can be defined. These findings outline the difficult aspects of defining treatment success in scientific 
research on enuresis. 
Conclusion
Outpatient training for enuresis given by the nurse practitioner in our tertiary health care setting shows 
a good overall treatment response with conventional therapies. In addition, use of pharmacological 
therapy for enuresis showed a decrease over time. It remains unclear, however, to what extent 
different therapeutic measures attribute to the effect. Further studies towards long-term efficacy will 
be performed. Because of the use of ICCS definitions, results are now comparable to other studies or 
treatments in the future.
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Abstract
Objectives
Two percent of adolescents and young adults suffer from therapy-resistant enuresis, with considerable 
negative impact on self-esteem and relationships. We evaluated the effect of an adapted Dry Bed 
Training (DBT) in a previously therapy-resistant group of adolescents with enuresis, provided by a 
specialized enuresis-centre.
Patients and Methods
Descriptive, retrospective cohort study. Between January 2003 and July 2013, 907 patients were 
treated by our adapted DBT: a 5-days/4-nights in-hospital group training consisting of enuresis-
anamnesis, explanation, alarm treatment, day-time activities with the purpose of increasing self-
esteem and group contact. Structured follow-up was performed by telephone contact. Data of all 
patients were collected from the medical files.
At 6 weeks, 3 and 6 months success of treatment was determined using ICCS-definitions. Secondary 
measurements included medication use after treatment. Sensitivity analyses were performed to 
control for missing values. Differences between the subgroups gender were tested by Chi Square test.
Results
Patients were aged 11–42 years (median 15, IQR 3.5), 34% female. At baseline, 81% had non-
monosymptomatic enuresis, 65% primary enuresis, and 46% frequent enuresis (≥4 days/week). After 
6 weeks, 46% (CI95% 43-50) and 41% of patients had a full or partial response, respectively. After 
6 months this accounted for 68% (CI95% 65-72) and 25%.
Females more often had a full response than males in all time frames.
Conclusion
Adapted DBT showed a positive response on short term, in adolescents and young adults with 
therapy-resistant enuresis. Nevertheless, 32% of patients still had enuresis, indicating the persisting 
nature of the disorder.
Keywords: enuresis, adolescent, adult, dry bed training, alarm therapy
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Introduction
Enuresis, or discrete episodes of incontinence while asleep, has a negative impact on a child’s self-
esteem, relationships and school performance(1-3). In a Dutch study, 0.5-2% of adults still experienced 
enuresis(4), in comparison to 6% of children between 5-15 years of age(5). Various treatment options 
are available for enuresis, like urotherapy, simple and complex behavioral therapy including alarm 
therapy or dry bed training, and drug therapy with desmopressin or anticholinergics(5-7). Studies on 
treatment outcome mainly focused on young children, and were performed in small groups(5). Data on 
treatment of adolescents or young adults is scarce. Two studies concerning adjusted dry bed training 
on an outpatient basis in treatment resistant children and adolescents (mean age 11 years), showed 
success rates at six months in 55% and 87% of patients(8,9). Patients who remain wet when growing 
older, have more severe complaints. Yeung et al. 2004(!0) found that both depression scores and 
sleep disturbances were significantly higher in patients than in controls(1). Furthermore, a substantial 
proportion of patients with enuresis felt that the bedwetting  had a significant adverse effect on their 
social life and career(11).
Guidelines for the assessment and treatment of enuresis are available in the Netherlands(12-14). These 
are consistent with ICCS recommendations. Nevertheless, for adolescents and young adults with 
therapy-resistant enuresis adequate treatment was missing. A specialized facility center (the Dry Bed 
Center-DBC) was initiated in 2003 by a collaboration of a continence nurse, urologist and the Dutch 
enuresis patient association. For patients who remained wet after regular outpatient treatment, an 
adapted dry bed training (DBT) was developed.
In this study we retrospectively evaluated the effects of this training program in adolescents and 
young adults with therapy-resistant enuresis.
Materials and Methods 
A descriptive, retrospective cohort study was performed, based on chart data from patients 
consecutively treated with adapted DBT, between January 2003 and July 2013. 
In the Dry Bed Center, all referred patients suffering from enuresis were structurally evaluated at 
baseline. This consisted of two self-designed questionnaires concerning voiding complaints, a short 
psychological screening, medical history taking, physical examination, frequency volume chart (FVC) 
and uroflowmetry (MMS FlowMaster®) with post void residual (PVR) volume. If present, urological 
problems were treated before the training was started. We pursued to give all participants basic 
education on the anatomy and function of the urinary tract as well as lifestyle advices. Therefore, 
all participants (including MNE) received standard urotherapy, as described by Austin et al.(1) before 
being enrolled in the adapted DBT.
On an outpatient basis, anticholinergics were started if age-dependent small bladder capacity was 
present, or nocturnal bladder overactivity was suspected. Urodynamics were not routinely performed.
Inclusion criteria for the adapted DBT were a maximum voided volume of at least 300 ml, age 11 years 
and older and enuresis despite earlier standard therapies like desmopressin, alarm- and urotherapy, 
and anticholinergic drug therapy, or combination therapy if indicated.
Some patients were dry while using desmopressin but did not succeed repeatedly in staying dry 
after cessation. These patients were enrolled adapted DBT for they wanted to be dry without using 
medication. In case of desmopressin use, this was discontinued two weeks before adapted DBT. 
Anticholinergics use was continued during adapted DBT, and if possible, stopped during follow-up.
Adapted DBT program
The MDBT takes place in the former nurses’ home on hospital grounds in private bedrooms, during 5 
days and 4 nights, and in age-matched groups of 6 patients. The therapy was specifically developed 
for adolescents and young adults (aged ≥ 11 years), with therapy-resistant enuresis. adapted DBT 
involves an enuresis-anamnesis, psycho-education including explanation of the disorder, use of a book 
on enuresis which is used as a diary(15), a bedwetting alarm, a regular alarm (set at an individualized 
point of time), group contact and day-time activities aimed to increase self-esteem. Overlearning was 
not a component in this training. Each morning and evening, the night was discussed individually. 
The guidance of this program was multidisciplinary: continence nurses, social pedagogical staff 
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and urologists. For patients with concentration problems or mental illnesses, like Attention Deficit 
(Hyperactivity) Disorder or Autism Spectrum Disorder (ADHD, ASD), we adjusted the adapted DBT in 
2011. This adjusted program had a 4-days/3-nights duration in a group of maximal 4 patients, with 
additional attention from a psychologist (‘plus-group’).
Follow-up was performed by regular telephone contact, for six months; with a weekly frequency 
during the first six weeks, after which the contact was gradually phased out, based on individual 
needs. Alarm treatment was continued and after two dry weeks, the alarm treatment was stopped. 
After one year, a short questionnaire was sent by mail, questioning the number of dry nights out of 
a fortnight. 
Data collection
All medical files of patients treated at the DBC were collected from the hospital registry. Files were 
manually searched for baseline characteristics and outcomes. Ten percent of all files were subtracted in 
duplicate to check for possible errors. All data were entered in a database (Research Manager®). This 
included initial amount of wet nights, family history for enuresis, co morbidities, earlier treatments, 
constipation, maximal flow rate (Qmax) and PVR and medication use. Follow-up data consisted of 
the amount of wet nights after adapted DBT, medication use, alarm therapy use and eventual other 
treatments. To be diagnosed as NMNE, at least one of two questions concerning LUTS in the initial 
questionnaire was positive.
Outcome parameters
We defined primary treatment outcome according to current ICCS recommendations(1), based on 
the percentage decrease of number of wet nights compared to baseline symptoms. 
The ICCS defined ‘initial success’ as: no-response: < 50% reduction, partial response: 50 to 99% 
reduction, complete response: 100% reduction. Secondary measurements included the use of 
pharmacological therapy for enuresis during follow-up.
To compute these response groups, both number of wet nights before adapted DBT and outcome 
are needed. Alternatively, treatment effect can be expressed as complete if patients are dry after 
treatment – irrespective of pre-treatment severity. For this, only post-treatment severity is needed. We 
performed analyses, both according to the ICCS methodology, as well as to the alternative method.
Statistical analysis
Effect of treatment during follow-up was analyzed for different subgroups. Age distribution is 
presented as median and IQR due to non-normal distribution. 
We categorized the patients in two age groups, adolescents: 11-17 years (n = 733), and adults: 18-
42 years (n = 174). Degree of enuresis was categorized as frequent (≥ 4 days/week) or infrequent (< 
4 days/week)[2].
Due to the high number of missing values during follow-up, a sensitivity analysis was performed, 
presenting a worst and a best-case scenario. The following assumptions were made: worst-case 
scenario: all patients with missing values had no response to treatment, best-case scenario: all patients 
with missing values had a full response to treatment. 
Those patients that were in follow up after six weeks, were assessed after six months for missing value 
pattern, to examine whether the best or worst-case scenario of response is most likely.
Differences in treatment outcome  for gender, age  and degree of enuresis were tested using two-
sided  Chi  Square  test.  We considered a  p-value of ≤ 0.05 as statistically significant and analyzed 
all data using IBM SPSS Statistics version 22.
Results
Patient characteristics
In this study we enrolled 907 patients, aged 11-42 years (median 15 IQR 3.5) (Table 1). Of these, 
866 patients followed the regular MDBT, and 41 the MDBT ‘plus-group’. Eleven patients underwent 
adapted DBT twice due to inadequate response to the first treatment and are consequently described 
twice. At baseline, 81% had NMNE, 65% had primary enuresis. 46% had frequent enuresis. All 
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patients underwent several treatments in the past (Table 1). Twenty-four percent of the patients were 
using anticholinergics before and during the adapted DBT.
 
Table 1. Patient characteristics at baseline. N=907 
#Combination of treatment options was possible.
Abbreviations: AD(H)D: Attention Deficit (Hyperactivity) Disorder. ASD: Autism 
Spectrum Disorder. IQR: Inter Quartile Range. DBT: adapted Dry Bed Training. 
NMNE: Non Monosymptomatic Nocturnal Enuresis. PVR: Post Void Residue. 
Qmax: maximal voided stream in ml/sec  
    % (N)   Median    IQR [Q1-Q3] 
________________________________________________________________________   
Age, years           14.8    3.5 [13.4-16.9]    
     11 – 17   81 (733)      
     18 - 42   19 (174)      
Gender       
     Male    66 (601)      
     Female   34 (306)      
Baseline wet nights per week          4.5    3.5 [2.5-6]    
     Mild (0-3)   33 (300)      
    Severe (4-7)   46 (418)      
    Missing information  21 (189)      
Type of enuresis       
     MNE    11 (98)      
     NMNE    81 (735)      
     Missing information  8 (74)      
Specific questions for NMNE       
     Urinary leakage during day 29 (262)      
     Holding urine easily during day 65 (587)      
Primary/secondary enuresis       
     Primary   65 (593)      
     Secondary   17 (153)      
     Missing information  18 (161)      
Family history of enuresis       
     Yes    61 (550)      
     No    30 (276)      
     Missing   9 (81)      
AD(H)D, ASD   11 (101)      
Earlier treatments*      
     Lifting   67 (608)      
     Regular alarm clock  58 (528)      
     Alarm training   92 (834)      
     Desmopressin   83 (755)      
     Anticholinergics 
       (Solifenacin, Tolterodin,              
       Oxybutinin)   16 (143)      
     Imipramin   4 (37)      
Qmax (ml/sec) at initial visit          30    16 [23-39]    
PVR (ml) at initial visit          0    10 [0-10]    
Times pt underwent MDBT       
     Once    (896)      
     Twice    (11)  
_______________________________________________________________________  
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Results of treatment
ICCS-response categories could be estimated for 602 (66%), 590 (65%), and 568 (63%) patients 
after six weeks, three and six months, respectively. We encountered 85% missing values for the 
1-year follow up. Therefore, these results are not presented.
The amount of full response increased over time, from 46% to 56% and 68%, after 6 weeks, 3 and 
6 months, respectively. Partial response was shown in 41%, 33% and 25%, respectively. According 
to the post-treatment analyses, 46% (CI95% 43-50), 55% (CI95% 52-59) and 68% (CI95% 65-72) 
of the participants were dry after 6 weeks, three and 6 months, respectively (Table 2). Sensitivity 
analyses showed that full responses ranged between 31% and 64% after six weeks. For 3 and six 
months these ranges were 36-71% and 43-80% respectively. Missing values after six months were 
encountered in all three 6-week response groups. The no response group at 6 weeks had a higher 
percentage of missing values after 6 months. This indicates that the true treatment effect will be 
in the direction of the worst-case scenario. Subgroup analyses for the different time frames are 
presented in Table 2.  
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Adults had a significantly different response after 3 months compared to adolescents; in the other 
time frames, no significant differences were found. In contrast, gender was found to be associated 
with significant different responses: fewer males had a full response than females in all time frames. 
Significantly more mild-enuresis patients had a full response in all time frames than severe enuresis 
patients, although it is questionable whether this difference is clinically meaningful. The normal and 
‘plus-group’ did not significantly differ in baseline severity of complaints, response or distribution of 
the response over the different response subgroups (data not shown).
Medication use/other treatments
During the last outpatient clinic contact before the adapted DBT, 60% of patients used medication 
(Table 3) (44% desmopressin, which was stopped before adapted DBT as part of the training program). 
After 6 months, 3% of patients had restarted desmopressin and 5% used anticholinergics. However, 
due to missing data, these percentages could be under- or overestimations of the actual medication 
use. 
During follow up, 13 patients underwent one or more additional treatments, like laxatives, diuretics, 
alternative medicine, Botulinum toxin, psychotherapy, or additional urological investigations.
__________________________________________________________________________________________________________
     before training,     after 6 weeks,     after 3 months,     after 6  
           months
     % (n)    % (n)  % (n)  % (n)
__________________________________________________________________________________________________________
Use of bedwetting alarm        10 (92)  2(20)
Missing information on bedwetting alarm     23 (206)  25 (223)
Medication use    60 (543)#    9 (84)      8 (70)  8 (70)
Desmopressin    44 (401)*    1 (6)  2 (17)  3 (30)
Anticholinergics        24 (226)    9 (78)  7 (56)  5 (48)
(solifenacine, oxybutynine, tolterodine)
Missing information on medication use 3 (29)  13 (119)  16 (146)  21 (190) 
__________________________________________________________________________________________________________  
Table 3.  Use of bedwetting alarm and medication during follow-up. n = 907  
 #Combination of medication was possible.  *Desmopressin stopped after this visit.   
Discussion
In this retrospective study, an intensive training program appeared to be successful in the majority 
of patients with previously therapy-resistant enuresis. Despite this positive effect, about one third of 
patients still suffered from enuresis of some degree 6 months after the adapted DBT. This emphasizes 
the possible persistence of the problem. We believe that this is the largest cohort study describing 
the effect of intensive training for enuresis in adolescents and young adults. We aimed to describe 
the effect of treatment up to one year after adapted DBT. We encountered many missing values 
at this one-year follow-up. We therefore had to restrict our conclusions to a shorter period of six 
months. Due to the retrospective nature of our study, this could not be influenced. The ICCS currently 
defines complete success as having no relapse two years after treatment(1). We are unaware of any 
publication for this duration of follow-up. 
The scarce data on short-term follow-up are in line with our results, although different treatment 
outcomes were used. Full response of 55% (n = 49)(8) and 87% (n = 52)(9) at six months was shown 
in two small outpatient studies on dry bed training. Both included younger patients, aged 7-23 (mean 
11) and 4-20 (mean 10) years, respectively.  The treatment effect of 68% after six months in our study 
is probably an overestimation, due to the large loss to follow up in the 6-week-non-response group. 
To be enrolled in the adapted DBT, persisting enuresis after other unsuccessful treatments was 
required. Although our patients all sought medical attention, this could represent only a small group 
of all adolescent enuresis patients. In a tertiary enuresis clinic in Hong Kong, 37% of primary enuresis 
patients had never sought medical attention nor received therapy in the past(16), alike to the 20% of 
the Italian population of adolescents who were referred to specialists in secondary care(17).
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Between 10 and 19 years of age, an annual spontaneous cure rate of 16% is described(18). However, for 
patients having been exposed to other therapies already, such spontaneous cure rates are unknown. 
We do not expect that natural improvement has had a significant influence on the described response 
rates at 6 months in our study population. We do acknowledge that the lack of a control group limits 
the possibility to make firm conclusions on the efficacy of adapted DBT.
In general, adolescents show a low motivation to comply with treatment(17). However, in our study, 
patients were motivated to follow the adapted DBT. In follow-up we experienced many missing values. 
First of all, this is due to the retrospective character of our study, as for some patients, the long term 
response was described as ‘improved/going better’, but not in actual amount of dry and wet nights. 
Additionally, the amount of missing values is  explained by the fact that patients, after having been 
treated, have no interest in follow-up. We experienced that both for wet and dry patients the main 
reason not to reply was because they did not want to talk about it. Possibly, the best conclusion is that 
enuresis is a difficult disease to gather long term results, as was illustrated by the low response rates 
in long term questionnaire studies(19). In general, the World Health Organisation described in 2003 
that non-adherence is a major problem in all long-term therapies(20). 
Of our patients, 46% suffered from severe enuresis, reflecting the nature of our secondary/tertiary 
care center. Yeung et al. 2004(10) suggested, based on their epidemiological study in the general 
population of Hong Kong, that children suffering from more severe symptoms might have a 
significantly higher chance that the enuresis persists into adulthood, representing a more pronounced 
form of the condition. Nevertheless, more than half of our patient group had mild complaints. The 
fact that they applied for medical care indicates that complaints of mild enuresis can persist over time. 
Due to the uncertainty of having a wet or a dry night, mild enuresis patients have to take precautions 
every night, like desmopressin or diaper use. The main changes of our modification to the classical 
dry bed training were that we performed the adapted DBT in an age-matched group of participants, 
clinically during 5 days/4 nights with a bedwetting alarm. Neveus described that new alarm treatment 
attempts can work in children, even if this was not successful two years before(21). The social stigma 
associated with enuresis(10) and the fact that only 2% of adolescents and young adults suffer from 
persisting enuresis, results in patients being unaware of other patients. Group contact stimulates 
interaction and recognition by sharing emotions and obstacles in daily life, and patients can motivate 
and support one another(22-24). The multidisciplinary approach implied both nursing interventions and 
reinforcement of self-esteem. 
Eighty-one percent of our patients had NMNE. In other populations with persisting enuresis, high 
incidences of NMNE(11), as well as high incidences of detrusor overactivity and bladder outlet 
obstruction on urodynamics are described(16,25). This emphasizes the importance of a careful diagnostic 
work-up in this group(8,21). New developments like botuline toxine may contribute in special cases in 
the treatment(26). 
Children with enuresis show clinically relevant behavioral problems at rates two to four times higher 
than non-bedwetting children(27). The most common co-morbid behavioral disorder in enuresis is 
ADHD. In our center we experienced that children with ADHD and ASD needed more attention and 
smaller groups. In 2011 we started with ‘plus-groups’. As the normal and plus-groups did not differ 
in baseline enuresis severity or treatment outcome, we decided to describe them in the overall group. 
At start of the MDBT 24% of the patients used anticholinergics, decreasing to 5% at six months 
which is comparable to literature(8). This could indicate that additional training can help overcome 
small bladder capacity or even night-time detrusor overactivity, decreasing drug use and preventing 
possible side effects. A small group (3%) had restarted the use of desmopressin at six months.
Conclusions
Adapted DBT appeared to be highly effective on short term, in adolescents and young adults with 
therapy-resistant enuresis, with a full response in 68% of all patients at 6 months. Despite the positive 
effect of adapted DBT, 32% of patients still had enuresis, indicating the persisting nature of the 
disorder.
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Abstract
Objective
To teach children to perform clean intermittent self-catheterization (CISC) at our institution, the nurse 
practitioner uses a step-by-step approach in combination with an instruction model in an outpatient 
setting. For a small group of children the procedure remains difficult to learn. For them, we developed 
a multidisciplinary, group-wise training program.
Patients and methods
Small groups of children, aged 7-12 years, and their parents consulted our clinic during six meetings. 
The group training was provided by a pediatric urology nurse practitioner, physiotherapist and 
behavioral practitioner. Using a tell/show/do method each intervention was instructed group wise. 
The actual CISC was performed individually within a private setting. Elements of the training were: 
sharing of mastery and difficulties with other children/parents, cognitive restructuring to enhance 
understanding and motivation, handling and trying out of devices, relaxation as a response to physical 
stress, and supporting parental guidance.
Results
The preliminary results of seven children were successful after group-wise intervention. Children were 
less anxious and more cooperative. Parents could share their difficulties dealing with their child at 
home and were given suggestions to help their children with CISC.
Conclusion
Group interactions and a multidisciplinary approach seems to be of great help in learning CISC for 
selected children
Keywords: CISC, Children, Teaching, Multidisciplinary, Group-wise approach
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Introduction
According to the ICS standardization sub-committee(1), intermittent self-catheterization (ISC) is 
performed by the patient him/herself. Intermittent catheterization (IC) is performed by an attendant. 
For clean intermittent catheterization (CIC) a hygienic technique is used, which implies ordinary 
washing techniques and use of disposable or cleansed reusable catheters. In the literature different 
terms are used in a confusing way, e.g. CIC, SCIC, clean-ISC.
In this article we use the term clean intermittent self catheterization (CISC) when the child performs 
intermittent catheterization him/herself. 
CISC was introduced by Lapides et al. in 1972(11). It represented a urological revolution for patients 
with different diagnoses and bladder emptying difficulties. Hannigan(7) and Hannigan and Elder(8) 
modified the technique later for children. 
For patients with neurogenic bladder dysfunction, long-term treatment with CISC(12) led to 
improvement or normalization of dilatation of the upper urinary tract and of VUR. 
Nowadays, the technique of CISC is applied to all age groups including newborn and older infants(14), 
and has become an important therapeutic tool in paediatric urology(5). 
The goal of teaching CISC is to provide a bladder management program that promotes optimal 
health, self-esteem and independence(5,14).
In the literature, various ways of teaching CISC to children are described, including drawings, 
instruction models, using a step-by-step approach, and different kind of devices such as mirrors and 
catheters(5,7,8,14-16).
In our institution, the nurse practitioner (NP) uses a step-by-step approach to teach children to perform 
CISC in an individual outpatient setting(5), sometimes with the help of the behavioral practitioner. 
Nevertheless, we have experienced that for a small subgroup of children it remains difficult to learn 
CISC. Reasons for failure in these cases are: fear, failure to understand, lack of knowledge and 
motivation, and/or poor parental guidance.
In the literature we found very little about failure in learning to perform CISC. It is not clear why 
the procedure of CISC is successfully performed by children in some cases but not in others. Most 
research concerns physical outcome such as reduction of UTI, and improvement or normalization of 
dilatation of the upper urinary tract and VUR(3,12,13).
In our institution we already have long experience with multidisciplinary treatment of children with 
chronic defecation problems. We treat these children with good results in a group setting(9,10,17). 
For the minority group of children, for whom CISC remains too difficult to learn using the normal 
protocol, we adapted some ideas and strategies, and developed an additional multidisciplinary group 
training scheme to teach CISC.
Despite the limited level of evidence we found, we think that it is useful to describe and discuss this 
literature, and present the current results from a small group of patients who need special care.
Patients and methods
Every year about 20 children are advised to learn to perform CISC in our clinic. Of the 60 children in 
the last 3 years, for seven children CISC remained difficult to learn. These children were trained in two 
small groups in 2006 and 2008. 
A group of three and a group of four children, aged 7-12 years, and their parents consulted the 
outpatient clinic during six meetings over the course of 4 months. The CISC group training was given 
by a pediatric NP, pediatric physiotherapist and pediatric behavioral practitioner. The training took 
place in a gym, a playroom, an instruction bathroom and a room for discussion. E-mail and telephone 
contact was offered throughout the training period. Before being included in the group training, we 
investigated the previous experiences with CISC of the children and their parents, and their thoughts 
about the reason for failure of the earlier training protocol. Important elements of the training are: 
sharing of mastery and difficulties with other children and their parents, cognitive restructuring to 
enhance understanding and motivation, relaxing as a response to physical stress, handling and trying 
out of the devices, and supporting parental guidance adjusted to the individual child. Using a tell/
show/do method, interventions are presented to the group; the instructions are explained step-wise 
and demonstrated in practice. Homework assignment and feedback evaluation are given group-wise; 
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every meeting we start with this subject. The actual CISC is performed individually within a private 
setting (instruction room). The children receive their own personal book in which they can do the 
assignments, make drawings, keep computer print outs, etc.
During the first meeting, the training is introduced, and children and parents are reassured. Trainers 
explain that the participants will support each other, and 
the steps will be small and individually feasible. Together 
the group watches a DVD of children who act as a role 
model of successful CISC performance. The NP explains 
with drawings, etc., the function of the (normal) bladder 
and kidneys. The children (or their parents) are asked if 
they can explain to the other children what is different in 
them and why they need to perform CISC. If necessary, 
the NP explains their medical condition. As homework 
they are asked to make a simple drawing to explain their 
specific medical condition for the next meeting. The 
children then go to the gym with the physiotherapist to 
perform relaxation exercises (Fig. 1). 
Fig. 1 Children in the gym, doing relaxation exercises. 
More relaxation makes the fear manageable and thus CISC easier to perform. The children practice 
these relaxation exercises also at home. During the first three to four meetings the physiotherapist 
continues practicing relaxation exercises with the children. The physiotherapist also pays attention to 
ergonomic aspects if necessary in disabled children. While the children are in the gym, the behavioral 
practitioner and NP discuss with the parents whether their child dares to touch and wash themselves 
and if they dare to look at their genitalia.
They also discuss how the parents can guide their child in the homework exercises they are going to 
be instructed upon.
During the second meeting, the children and their parents are given feedback on the homework 
assignments. The NP explains about the different catheters and devices, and introduces a step-
wise approach for learning CISC. The children practice on the instruction models with the help and 
encouragement of their parents and the trainers (Fig. 2 and 3). 
Fig. 2 NP explains about different devices            Fig. 3 Children practice on instruction models
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Homework is given: besides the relaxation exercise the children are expected to practice all steps 
preceding the actual CISC according to the step-wise scheme. During the third meeting, the 
homework is discussed with all parents and children. The NP and one of the other trainers start with 
the actual CISC in the instruction room. The handling and try out of the devices are performed in 
small steps, during the next three meetings. At home they have to practice the steps they have been 
taught and learned to do them themselves. During the time of performing CISC one of the trainers 
stays with the other children and parents. The parents share difficulties and successes with each other 
and the trainer. 
In the last three meetings, with positive feedback and evaluation the steps are further discussed in the 
group and taught individually.
Data on the medical histories of the children were collected from the medical records. A questionnaire 
was used for evaluation of the training.
Results
Table 1 gives an overview of the age, gender, medical diagnoses, consequences for daily life and 
comorbidity of the children. The table shows that the children have complex diagnoses or multiple 
congenital anomalies and need a lot of care from other specialists.
In Table 2, an overview is given of the means of emptying the bladder before group training, number 
of training sessions, ability to perform CISC, and the situation after the group training. 
Five patients succeeded in five to six sessions, and two patients needed additional sessions. One girl 
also had bowel problems. She started with bowel irrigation during the group training. The parents 
reported to us that they experienced the meetings as positive. Before the training they hoped that 
their children would learn CISC in this way, and all children reached this goal. The parents also 
mentioned that sharing difficulties and experiences with other parents was positive. This was also true 
for the children (e.g. being not the only child with a vesicostomy or CISC). 
We experienced that the children became less anxious and learned CISC cooperatively and that the 
parents shared their difficulties and became more confident in coaching their child while exercising 
at home and in our clinic. Children and parents seemed to experience great support and pleasure in 
(email) contact with their fellow sufferers. This contact has been ongoing after the group meetings. 
We also experienced that these children receive great benefit from the relaxation exercises when 
undergoing other urological investigations (e.g. urodynamic investigation). 
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Table 1  General patient data
__________________________________________________________________________________________________________
Nr   Gender, Age  Medical diagnoses    Consequences for daily live  Comorbidity
__________________________________________________________________________________________________________
1     Boy 8  Anorectal malformation   Vesicostomy
  Neurogenic bladder and bowel Daily  bowel irrigation
  VUR left side,
  Open ductus Botalli (closed)
2     Girl 8  Tethered Spinal Cord   Recurrent Urinary Tract Learning problems
      Infections (UTI)
  Neurogenic bladder and bowel  Individual educational  Fecal soiling
  CIC 4 x /day by parents  support
       Orthopedic shoes
3     Girl 10  Spina Bifida, hydrocephalus,  Wheelchair bound   Learning problems
  Neurogenic bladder   Fecal soiling   School for Special   
         Education
      CIC 4 x /day by parents
4     Boy 7  Klippel-Trenauney Syndrome  Vesicostomy
  Vesico-ureteral reflux   Bowel dysfunction
  Bladder dysfunction   (successfully trained)
  Hydronephrosis both sides
5     Girl 12  Spina Bifida, hydrocephalus   Vesicostomy   Learning problems
  Neurogenic bladder and bowel Recurrent Urinary tract School for Special   
      Infections (UTI)  Education
      Wheelchair bound for
      long distance
6     Boy 9  VACTERL-association   Vesicostomy
  Anorectal malformation   Bowel dysfunction
  Vertebra disorder    (successfully trained).
  Bladder dysfunction
  Vesico-ureteral reflux
  Solitary-kidney
   
7     Boy 11  VACTERL-association   Vesicostomy   Mental retardation-
  Anorectal malformation  Daily bowel irrigation  School for Special  
  Arctatio aortae    Orthopedic shoes   Education
  Tethered Spinal Cord
  Bowel dysfunction
  Solitary-kidney, renal insufficiency
  Urethra dysplasia
_________________________________________________________________________________________________________
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Table 2 Patient data before and after CISC group training.
__________________________________________________________________________________________________________
Nr  Gender,  Way of emptying Number of      Ability to Situation after group training
  Age bladder before training  sessions:     do CISC
  group training  
__________________________________________________________________________________________________________
1  Boy 8  Vesicostomy 5  x group training     yes  Vesicostomy closed 
        After 1 year spontaneous micturiti 
        on, and continent. 
        CISC stop.
        Daily bowel irrigation, conti-
nent 
 
2     Girl 8  Parental IC 6 x group training     yes  CISC 4-5 x/day + medication,
    2 x individual   Continent
    2 x telephone contact   Bowel irrigation (with help of 
        parents)
 
3  Girl 10  Parental IC  6 x group training      yes   Sitting position in wheelchair made  
        daily
        CISC via urethra not possible.
        Mitrofanoff CISC 4-5 x/day, 
        continent.
        Defecation daily  + incontinent. 
        Does not
        want enema or bowel 
        irrigation 
 
4  Boy 7  Vesicostomy  6 x group training       yes   Scheduled for operation
         Closing vesicostomy. After operation
        CISC 1-2 x day
5  Girl 12  Vesicostomy  5 x group training      yes   Vesicostomy closed, bladder 
        augmentation
        (march ’09)
        CISC 4-5 x day, continent
6  Boy 9  Vesicostomy  6 x group training       yes   Scheduled for operation
        Ureteral reimplantation, closing  
        vesicostomy
        After operation CISC
7  Boy 11 Vesicostomy  6 x group training       yes  Scheduled for further investigations  
    1 x individual   and operation
       
__________________________________________________________________________________________________________
Discussion
McLaughlin et al.(14) stated that CISC may be more difficult to accomplish in the minority of patients 
with a sensate urethra. The procedure has been most successful in children over 6 years of age, and 
constipation and fecal soiling can frustrate the development of a successful CISC program. The suc-
cess of such a program is not dependent upon the acquisition of knowledge and technique alone. 
Daily life is challenging for children with complex problems, and assessment of psychosocial and 
developmental issues are essential for an effective CISC teaching plan.
A successful experience can advance both a parent’s self-confidence and a child’s autonomy in ways 
that extend to other aspects of life. 
Borzyskowski et al.(4) found that in a group of 40 children (aged 2-20 years) and their parents, 10 
children or parents failed to succeed in performing CISC or parental IC. Findings suggest that the 
CISC procedure itself did not bring about major changes in the emotional and behavioral state of the 
children. Wetting, infections, and some catheterisation difficulties existed in all groups. Parents of the 
failure group had more adverse experiences around early diagnoses of both physical condition and 
bladder problems, together with more difficulties over IC and bladder management. 
Achterberg et al.(2) investigated adherence to CISC procedures in adults. They found general 
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determinants of adherence relate to knowledge, complexity of the procedure, misconceptions, fear, 
shame, motivation, and quality and continuity of professional care. Furthermore, integrating CISC 
into everyday life can be difficult. In younger patients, availability of materials, physical impairments 
and failure to accept the existing disability can further compromise adherence. All these issues should 
be addressed prior to starting on CISC and instructing patients. Follow-up care should be improved, 
including re-evaluation of skills, discussing adherence, integrating CISC into daily activities and 
general coping issues. This can probably be translated to children, when considering the results and 
discussions in the articles by Borzyskowski et al.(4) and McLaughlin et al.(14). In addition to the normal 
practice of learning CISC, this multidisciplinary group-wise training program offers the following 
benefits.
Sharing
Edwards et al.(6) investigated the social and psychological impact on neuropathic bladder and CI(S)
C in 40 children and their parents, and found that no child had met another child who was on CI(S)
C, either before starting the procedure or at any subsequent time. Several suggested they would like 
to be able to meet someone else who was on CIC or CISC. In our group we observed recognition 
between different children and parents regarding the condition, and that the results motivated the 
children and stimulated others to take the next step also. Sometimes some competition even took 
place. 
We noticed that both children and parents in our group found it difficult to understand the function of 
the bladder and kidneys and to explain their specific problem with it, and consequently to understand 
why CISC is necessary. Edwards et al.(6) found that of the 28 children who responded on the question 
of rationale for catheterisation, 26 had little or incomplete understanding of this. The participants’ 
responses revealed that some held unique perceptions and misperceptions about their bodies and 
catheter use, which clearly is important to acknowledge when trying to teach them.
Relaxation
Segal et al.(16) describe muscle relaxation techniques in their program given by a psychologist. They 
stated that the exercises decrease the patient’s anxiety and thus reduce the impact of stress. We 
experienced that our group of children also received great benefit from the relaxation exercises when 
having other urological investigations.
Handling
It makes CISC more manageable when children can choose their own catheter, practice the handling 
on instruction models, and perform CISC step-wise with our help and at home with the support of 
their parents(5,7,8,14-16).
Supporting parental guidance
Parents can share their ideas and feelings about coping with CISC. They receive support and can 
give support to the other parents. This motivates them to take more responsibility. The departments 
of Paediatric Urology, Paediatric Psychology, and Paediatric Physiotherapy offer this treatment as an 
additional option in their daily practice.
Conclusion
We conclude that group interactions and a multidisciplinary approach seem to be of great help 
in learning CISC for a selected group of children and parents. In our clinic this has proven to be a 
valuable additional option in teaching CISC. Seven children who did not succeed in learning the 
procedure under the normal protocol are now able to perform CISC.
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Abstract 
Objective
Transfers to adult care can be problematic, resulting in postponement due to the protective nature 
of pediatric care and patient dependency. It is unknown whether these findings apply specifically 
to urology patients. Our department is taking part in a national general transition project. In this 
light, our aim was to investigate the specific needs of adolescent urologic patients, regarding their 
independence and transition. 
Patients and methods
80 patients, born in 1975-1998, with a chronic bladder condition received a questionnaire. They 
were divided into pre- and post-transfer groups. Parents (n = 7) of post-transfer patients formed a 
third group. Questionnaires were based on those used in the national transition study, supplemented 
with urological questions. Pre-transfer patients were asked about their level of independence, what 
subjects were discussed during consultations, and their expectations and wishes regarding transfer. 
Post-transfer patients and parents were asked for their opinions on the transfer process. 
Results
73% (n = 58) responded (55 pre-transfer and 3 post-transfer patients plus parents). It appeared 
that the confidence built-up with the pediatric urologist impeded the transfer. An adequate level 
of disease-related knowledge was reported. Relationships, sexuality and fertility were hardly talked 
about (respectively n = 17, 16 and 18). Parents played an important role, which patients appreciated, 
confirming their dependency. Despite the 49% (n = 27) who stated they can arrange their urological 
care themselves, 44% (n = 24) felt ill-prepared for transfer. 
Conclusion
Although overall self-perceived knowledge is sufficient, the trust in and personal relationship with the 
pediatric urologist formed the greatest obstruction to successful transition. These findings have been 
used to improve support during transition by creating a transition protocol.
Keywords: Transition, Transfer, Children, Chronic bladder disorder, Spina bifida, Exstrophy, Pediatric urology
72737669
65807768
BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY80%BCMYBCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%B4C4M4Y4MYCYCMBCMY40%80%BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY40%80%BCMY
1234567891011121314151617181920212223
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
276257_276257 - Front   - BIW
_FB 005 - 12/2/2015 12:18:21 PM
 - Black
276257_276257 - Front   - BIW
_FB 005 - 12/2/2015 12:18:21 PM
 - Cyan
276257_276257 - Front   - BIW
_FB 005 - 12/2/2015 12:18:21 PM
 - M
agenta
276257_276257 - Front   - BIW
_FB 005 - 12/2/2015 12:18:21 PM
 - Yellow
276257_276257 - Front   - BIW_FB 005 - 12/2/2015 12:18:21 PM - Black Cyan Mgenta Yellow
81
Introduction
Little is known about transition in urology. Yet, a substantial group of adolescents with urological 
disorders need urological care for life. For example, 70%-80% of spina bifida patients reach the 
age of twenty(1). With spina bifida being just one of the chronic diseases contributing to a total of 
500,000 children in the Netherlands with a chronic disorder(2), interest in transition is rising, as more 
than 90% of patients with chronic disorders reach adulthood due to improved treatments(3). 
‘Transition’, which is part of growing up, refers to the process of becoming independent as an 
adolescent patient. The definition of the word transition shows its multiple dimensions: “Transition 
is a purposeful, planned process that addresses the medical, psychosocial and educational needs of 
adolescents with chronic physical and medical conditions as they move from child-centered to adult-
oriented health-care systems”(4). The actual moment a patient transfers to the adult care system is 
embedded in transition and therefore called the ‘transfer’. 
While transition literature is rapidly expanding within specialties such as rheumatology, rehabilitation 
medicine and cardiology, there is no specific literature regarding pediatric urology. From studies 
done thus far we learned that poorly planned or badly executed transfers lead to avoidance of clinic 
appointments and non-compliancy. Also there is a negative effect on morbidity, mortality, and social 
and educational performance(5). This underlines the importance of attention to transition. Even so, 
transition is not widely implemented in the Netherlands. We think there is a real need for a structured 
and coordinated urological transition in the form of a protocol to prevent feelings of being poorly 
prepared, and feeling ‘dumped’, and ‘abandoned’ by ex-caregivers, as research with rheumatology 
patients who switched to adult care showed(6,7). Coordination between pediatric and adult care 
appears insufficient, which worsens continuity(7,8). 
Given the problems outlined above, it appears useful to focus on the evolution of becoming an 
independent adolescent patient and on transfer to the adult urological care system. If a transfer 
takes place, it is nowadays often postponed until after the age of eighteen, which results in patients 
in their thirties still visiting the pediatric urologist. An early start to transition in childhood as part of 
a structured program hopefully prevents this, as is suggested by evidence from a recent study of a 
group of adolescents with a variety of chronic diseases that positively confirms an early transition(7). 
We investigated diverse aspects of transition in urology patients. The objective was to clarify those 
aspects that needed addressing in the transition process from pediatric to adult urology, and to 
explore possible problems so we could improve transition. The patients are adolescents with a need 
for lifelong urological care due to a complex bladder disorder (CBD). The pediatric urology department 
participated in the nationwide Quality Improvement Collaborative ‘On Your Own Feet Ahead’(9) that 
aims to improve transitional care in the Netherlands. The program offers support to teams treating 
adolescents with a variety of chronic conditions, but without a specific urologic perspective. Therefore, 
we focused on transition within urology.
Patients and methods
We included patients diagnosed with neuropathic bladder due to spina bifida, exstrophy or other 
rare, congenital, or acquired chronic bladder disorders. These adolescents often have to deal with 
incontinence, self-catheterization and bowel irrigation, and must learn to deal with their own 
limitations. They were all selected from our urology department by the hospitals’ computer database. 
All patients with CBD born in the years 1975-1998 were invited to participate. The population was 
divided into pre- and post-transfer groups. The pre-transfer group (still receiving care from a pediatric 
urologist) received pediatric urological care between 2005 and 2009. The post-transfer group (cared 
for by an adult urologist) was formed by patients who had already transferred from pediatric to adult 
urology at our department, or elsewhere, from 2005 onwards. Parents of patients in the post-transfer 
group formed a third group. There was no correction for differences in intellectual capacity between 
patients. 
The study is of a descriptive nature. Data were collected through written questionnaires that were 
based on the validated questionnaires of the ‘On Your Own Feet Ahead’ Collaborative, but adjusted 
with a urological angle and supplemented with specific urological questions. Questions for the 
pre-transfer group concerned knowledge f the urological disease and related issues such as drugs, 
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urological aids, puberty, prevention and complications. Also questions were asked about what was 
discussed during outpatient consultations (future, relationships, sexuality and fertility), with whom 
(pediatric urology or nurse practitioners), the role of parents during consultations, independence 
issues, and expectations and preferences regarding transition. Four- and five-point Likert scales were 
used like in the ‘On Your Own Feet Ahead’ Collaborative questionnaire, with ‘I totally disagree’, ‘I 
disagree’, ‘I do not agree/disagree’, ‘I agree’ and ‘I totally agree’ as answer options.
Questionnaires for the post-transfer group investigated the reasons for transfer and if (and if so, 
by whom) they had been prepared for it. Parts of the questions were equivalent to those of the 
pre-transfer group. Questionnaires for parents of patients in the post-transfer group were similar to 
those of the post-transfer group patients, but from a parent’s perspective. Through an accompanying 
letter participants were informed of the research goal. Quantitative results were analyzed using 
the Statistical Package for the Social Sciences (SPSS) version 16.0.01. When clustering questions 
Cronbach’s alpha was calculated with SPSS to determine the homogeneity of the questions. We used 
descriptive statistics. 
Results
Patient characteristics
Of the 80 enrolled patients, 58 responded (73%) (Fig. 1). Age distributions of the pre-transfer group 
are shown in Fig. 2-4. In the responding pre-transfer group about half had neuropathic bladder 
dysfunction due to spina bifida (n = 27 [49%]). The second most frequent condition was bladder 
exstrophy.
Figure 1 Responders and non-responders
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Figure 2  Age distribution pre-transfer group  Figure 3 Age distribution responding  
(mean: 21; mode: 15; median: 20) pre-transfer group (mean: 20; mode: 
       15; median 19)
Figure 4 Age distribution non-responding pre-transfer
group (mean: 21; mode: 21; median: 21) Figure 5   Knowledge of drug side-effects
Pre-transfer group
We investigated the self-perceived knowledge of disease and related issues in the pre-transfer group 
with 14 questions (Crohnbach’s a = 0.950). An average of 35 patients (63%) indicated this knowledge 
to be good except for that of drug side-effects (Fig. 5). 24 patients (44%) knew the impact of their 
disease on puberty; 20 patients (36%) knew about it more or less, or did not know. Knowledge about 
preventive measures (Crohnbach’s a = 0.635) was present among the majority of patients (Table 1). 
Table 1 Knowledge of preventive measures
__________________________________________________________
Knowledge is sufficient with regard to n %
__________________________________________________________
Fluid intake    37 67
Prevention of urinary tract infections 25 46
Hygiene of catheterization 39 71
_________________________________________________________
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However, when asked about the prevention of urinary tract infections, 21 patients (40%) responded 
to know more or less how to prevent it. Subjects that were discussed during the consultation are 
shown in Table 2. 
Table 2 In the consultation room with the pre-transfer group
__________________________________________________________________________________________________________
    Future  Relationships Sexuality  Fertility
__________________________________________________________________________________________________________
The subject is being discussed 69% (n = 38) 31% (n = 17) 29% (n = 16)a 33% (n = 18)a
The pediatric urologist (alone)   74% (n = 28)b 71% (n = 12)a 56% (n = 9)a 67% (n = 12)a
discusses the subject
Parents are present 87% (n = 33)d 65% (n = 11) 69% (n = 11) 61% (n = 11)
Parents’ presence was appreciated 94% (n = 31)b 100% (n = 11) 100% (n = 11) 91% (n = 10)
Discussing the subject was 89% (n = 34)c 88% (n = 15)a 88% (n = 14) 78% (n = 14)
appreciated
__________________________________________________________________________________________________________
a 1 patient did not fill out the question.
b 2 patients did not fill out the question.
c 3 patients did not fill out the question.
d With 2 responders parents were partly present.
Figure 6  Active participation of parents in the Figure 7  Patients talks with parents in the
onsultation until …th year (mean: 17, mode: 16/18;  background from …th year (mean: 16; mode
median: 16) 18; median: 16)
Figure 8  Patient talks without parents the presence 
of parents from …th year (mean: 18; mode: 18; median: 18
Fig. 6-8 show the different ages at which patients 
think they can act independently of their parents in 
the consultation. This question was often not filled 
out respectively (n = 24 [44%], n = 20 [36%], n = 23 
[42%] for the three sub-questions). 4 patients submitted 
‘lifelong’ from the answer options for the first question; 
2 of them had multiple handicaps. The results of the 
questions about the transfer are shown in Table 3.
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Table 3 Future perspective of the pre-transfer group
___________________________________________________________________________________________________ 
     I disagree I do not agree/disagree    I agree
___________________________________________________________________________________________________
I am ready for transfera   38% (n = 21) 22% (n = 12)           35% (n = 19) 
I know what to expect from the adult urologyb  49% (n = 27) 24% (n = 13)           24% (n = 13) 
I am well prepared for the transferb  44% (n = 24) 31% (n = 17)           22% (n = 12) 
I can take care of my urologic care myselfb 24% (n = 13) 24% (n = 13)           49% (n = 27)
___________________________________________________________________________________________________
a 3 patients did not fill out the question
b 2 patients did not fill out the question
Answers to the open questions showed that patients appreciated the (life) long contact and personal 
bond with the pediatric urologist. The built-up safe and familiar feelings strengthen the friendly 
atmosphere from which they have difficulty parting. Rebuilding trust within the adult urology system 
was seen as an obstacle. Patients feared that the adult urologist would offer less help, because some 
disease aspects may demand the specific knowledge of a pediatric urologist. The need for effective 
transfer of patient data was therefore stressed. Adult urology was seen as a place where there is a less 
personal approach, less compassion, less clarity, less consultation time, and it would be more difficult 
to make appointments. 
Irrespective of their age, the majority therefore wanted to continue treatment with the pediatric 
urologist. Some would be interested in transfer to the adult clinic, but without leaving their own 
pediatric urologist. Not only do patients attribute an important role to professionals, but also to their 
parents. 
Post-transfer group
The average age in the post-transfer group was 24 years, ranging from 18 to 29 years. 2 out of 3 
post-transfer patients who responded returned blank questionnaires, and both of them and their 
parents had no interest in the study. We could not draw conclusions from the single returned post-
transfer questionnaire, although he and his parents described the transfer as a positive event. So 
although we tried to approach this group, we did not succeed.
Discussion 
We elicited information on the self-perceived knowledge, skills and readiness of young people with a 
CBD regarding transition so that we could make recommendations to improve the transition process 
and development of patients’ independence. Structured transition is a novelty in urology and often 
unknown to patients, parents and professionals. Pre-transfer patients were asked for a prospective 
view that could have led to a confrontation with their limitations, fostering negative emotions, denial 
and avoidance, and resulting in non-response. An explanation for non-response in the post-transfer 
group could be that transition played a minor role, because for them it is all in the past. Insights into 
the current transfer process and actual opinions on adult urology care are therefore missing from our 
study.
It was difficult to validate the questionnaire due to lack of documentation on transition in urology. 
Also, there was no correction for diagnosis and intellectual differences making interpretation of 
the results less reliable. Yet, clustering of questions occurred only with a reasonable homogeneity 
(Crohnbach’s a > 0.6), which was advantageous regarding the reliability of the questionnaire. 
Apart from drug side-effects, the role of puberty and the prevention of urinary tract infections, 
patients reported an adequate level of knowledge of disease-related issues. If the professional has 
any reason to doubt a patient’s knowledge, this could be overcome by active questioning, to identify 
individual gaps in understanding and tackle expected problems beforehand.
The subjects ‘relationships’, ‘sexuality’ and ‘fertility’ received limited attention in most consultations, 
but, in the cases that they were discussed, this was appreciated by patients. The argument that 
parental presence would limit patients in talking about these subjects seems to disappear, because 
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almost everyone whose parents were present when discussing the issues experienced this as pleasant.
However, there is a possibility that within the group in which the subjects were not discussed, parental 
presence could explain this. Maybe professionals also feel restricted by parental presence. This was 
not investigated. However, we recommend professionals to actively raise these issues so that patients 
at least know whom to turn to in case of questions. 
Although the active role of parents in the consultation thus was appreciated by our patients, we 
asked them when they would like to reduce this role. Respondents considered the age of eighteen 
appropriate. Studies showed that support of patients in visiting the doctor alone is important in 
becoming independent(10). Yet, as mentioned above, at the same time patients appreciated the 
presence of their parents. This contradiction shows the difficulty in the detachment of the (often 
lifelong) dependent position, concurrent with the literature(1). Because transition from dependence to 
independence does not happen instantly, stepwise guidance and an adult approach from professionals 
is necessary, for this strengthens independence and responsibility and affects health positively(1). 
Multiple aspects are involved; for example, whether a patient has a driver’s license, as this would 
increase their independent mobility. 
Furthermore, an apparent contradiction regarding the transfer is shown. Although many patients say 
they can arrange their urological care themselves, they find themselves generally not well prepared 
and do not know what to expect from a transfer. The threshold for transfer to adult urology is too 
high. This is reflected in patients’ experiences of a safe and familiar climate within the pediatric 
urology system. In both the pediatric and adult care systems, the aim is to provide good patient 
care, but the approach is completely different. Pediatric care is more protective, parent-oriented 
and paternalistic compared with adult care(4). Leaving the familiar environment becomes apparent 
in individual development as social roles shift, resulting in stronger relationships with peers and a 
diminished familial dependency. It is a milestone for adolescents to become independent from their 
parents. However, chronic conditions reinforce dependency on and protective behavior by parents, 
which makes it difficult to reach that point(1). For instance, almost 25% of adolescents with spina 
bifida experience the protective behavior of their parents as irritating(11). Yet, they strongly depend 
on them for (psychosocial) support(12). This creates a difficult situation. Namely, because an over-
protective approach slows maturation to adulthood, while an approach that encourages independence 
strengthens responsibility and influences health positively(1). The personal, holistic approach of the 
familiar pediatric urologist, involving compassion and intensive guidance, creates such a climate from 
which patients have difficulty parting. 
To promote transition, the role of professionals and parents should therefore be focused on promoting 
the patients’ independence(13). Consequently, the word ‘trust’ prevails in the answers. The lack of 
trust reduces confidence in the adult urology system. Adult urology is seen by pre-transfer patients 
as somewhere there is less attention for the patient, less time for counseling, a less clear explanation, 
and where it is difficult to make an appointment, which makes the gap even bigger. Also, adult 
specialists are not always experienced in treating pediatric urology cases(14).
Some respondents indicated that the possibility of transfer to adult urology had hardly been discussed, 
although it was desired by them. It could be that professionals tend to keep patients under their care 
because of their lack of confidence in the adult urology system(15).
Therefore, we advise to start the transition process early (from the age of twelve) so that the actual 
transfer takes place around the age of eighteen as within other specialties.
Prior to an actual transfer to adult urology, we would consider an informal introduction to the adult 
urologist valuable to enhance the personal approach and trust. A meeting with the adult urologist 
and pediatric urologist (transition consultation) offers this solution. Research shows that adherence to 
clinic appointments is better or the threshold for transfer is lower if there is an opportunity to meet 
the new specialist before transferring(10,16). At the same time this provides an immediate foundation 
for data transfer. Respondents and the literature agree that an adequate data transfer, as achieved 
by temporary joint treatment participation, enhances the adolescent’s confidence in their new 
caregiver(15). 
The transfer age is determined by personal development. An individual transition plan (ITP) like the 
one from the national project, adapted for urology with the results of this study, can be used. The 
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development of this tailor-made plan takes into account the handicap(s), intelligence and capabilities 
of the individual patient. From the age of twelve, it is used to monitor the patient’s independence and 
helps plan the actual transfer. A transition coordinator (e.g. a nurse practitioner), functions as contact 
person for all parties involved. Thus, clarity and continuity is assured. A need for these aspects to be 
considered was indicated by our respondents.
Previously, transition was discussed in an unstructured manner within urology. This study led 
to awareness of transition by patients, parents and professionals. Preliminary results show that 
consultations are occurring more and more often without parents being present, and patients are 
becoming more and more independent. After this study, a pediatric urology ITP as part of a transition 
protocol will be used at the pediatric urology clinic. Items will be discussed step by step to find out in 
what areas patients need help. Particular attention will be paid to the knowledge of drug side-effects, 
prevention of urinary tract infections, ordering disposables, making future appointments for care 
and the role of puberty. Also, a transition brochure with general information for pediatric urology 
patients about transition has been produced. With an active, multidisciplinary approach, patient and 
professional will be working hand in hand toward the patient becoming as independent as possible. 
In this way, we hope to guide patients and enhance independence in each possible next step towards 
adult urology. 
After full implementation of the recommendations discussed here, structured research should be 
performed regarding patient satisfaction with the transition process and medical outcomes. Research 
is also required into the barriers that professionals themselves possibly experience regarding transition.
Conclusions
This study shows that a personal touch, compassion and support are the main factors that create 
an appreciated environment of trust, resulting in the wish of patients with a CBD to continue being 
cared for at the pediatric urology unit, despite their age. Patients want to be independent and think 
they have overall adequate knowledge of the disease. Nevertheless, it seems that the threshold to 
making an actual start in becoming independent and the possible transfer to adult urology is still too 
high. Most of the respondents stated that they are not properly prepared for and do not know what 
to expect from a transfer. In our population there is no ideal transfer age. As a start to transition we 
therefore develop a tailor-made transition plan, for each individual patient, taking into account their 
handicap(s), intelligence and capabilities. This helps in planning the actual transfer. Guidance, the 
urological ITP, the transition brochure, a transition coordinator and a (combined pediatric and adult 
urologist) transition consultation are part of a protocol for structured preparation, so that patient 
independence will be increased and resistance to a transfer to adult urology will be reduced.
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Abstract
Aim
To explore which factors determine successful intermittent catheterisation. 
Background
Intermittent catheterisation is a safe and effective treatment and associated with improved quality of 
life, although negative issues are reported. Factors which determine adherence are largely unknown. 
To get insight in patient’s experience in everyday life with intermittent catheterisation an additional 
qualitative study was conducted.   
Design
A prospective multicenter study was conducted between March 2012 and March 2013 with one year 
follow-up. 
Methods
Patients with a variety of diagnoses referred to the outpatient clinic, ≥ eighteen years, performed 
catheterisation at least once a day for ≥  three months were included. 
Data were obtained by patients’ specific questionnaire, Visual Analog Scale of quality of life regarding 
voiding problems, questionnaire about catheterisation in daily practice, King’s Health questionnaire, 
and a short questionnaire after one year. 
Results
Of the 129 patients (72 male), mean age 62 (22-86) years, seven deceased and 63 stopped, in 50% 
because bladder function recovered. Fifty-nine (47%) performed catheterisation after one year. Forty-
seven (86%) patients reported catheterisation had become part of their life or had a positive effect 
on their life. Only a weak correlation was found between increasing age and ceasing intermittent 
catheterisation.
Conclusion
Related to specific causes influencing successful intermittent catheterisation we found a weak 
correlation between increasing age and ceasing of catheterisation. Of the patients who stopped 
catheterisation in 50% this was because bladder function recovered. Further prospective studies on 
long-term adherence of intermittent catheterisation in larger groups needs to be explored. 
Key-words: Clean Intermittent Catheteri(s)zation, Elderly, Intermittent Urethral Catheteri(s)zation, Nursing, Pa-
tient compliance, Quality of Life, Quantitative research, Self-Catheteri(s)zation Urethral, Teaching, Urology.  
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Introduction 
Intermittent (in/out) catheterisation is defined as drainage or aspiration of the bladder or
a urinary reservoir with subsequent removal of the catheter(1). There are various intermittent 
catheterisation techniques and, unfortunately, it is not always clear what  is meant by a certain 
technique. Practice differs even though the same name may be used. Based on current data, it is 
not possible to state that one catheter type, technique or strategy is better than another(2).  In 2013 
the European Association of Urology Nurses published a guideline on intermittent catheterisation(3). 
According to this guideline a clean technique is only used by patients or caretakers in the home 
setting. A clean technique implies that the setting is non-sterile; the catheter is sterile or reusable 
and with or without lubricant. Hand hygiene is with the use of water and soap; genital hygiene 
is with the use of water or water and soap and the catheter can be touched without gloves. CISC 
(clean intermittent self catheterisation) is an often used abbreviation if the technique is performed by 
patients themselves. CIC (clean intermittent catheterisation) is used when the technique is performed 
by caretakers(3). For the readability of this article we will use the terms intermittent catheterisation or 
catheterisation. 
Intermittent catheterisation was re-introduced by Lapides et al. in 1972(4). They advocated this 
method to improve the life of patients with voiding disorders. Intermittent catheterisation reduces 
the incidence of bladder overdistension and it is now the preferred method of emptying the bladder 
in neurogenic bladder with or without antimuscarinics® or Botulinum toxin  A®(5). 
Intermittent catheterisation is a safe, simple and effective treatment in the short-  and long-term. It 
minimizes the risk of urinary tract infections, bladder stones, bladder spasms and leakage, vesico-
ureteral reflux , and renal damage(6). Intermittent catheterisation replaces long-term indwelling 
catheters that can cause urinary tract infections, catheter problems such as blockage, encrustation, 
catheter rejection, pain and trauma, non-compliant bladders and squamous cell carcinoma. These 
drawbacks are highly reduced by the use of intermittent catheterisation(3, 7-10). 
Background
From the  introduction of intermittent catheterisation, nurses have been involved in teaching and 
coaching patients on how to catheterise, continued support and follow-up care. Nowadays, in most 
countries, nurses teach and coach intermittent catheterisation to patients(11).  The procedure is often 
considered to be both simple and safe and is associated with improved quality of life in patients(12,13), 
because social freedom and independence can increase as a result of successful self catheterisation(11). 
Quality of life improvement can also be caused  by a  combination of intermittent catheterisation and 
antimuscarinics® or Botulinum toxin A®(14). Some studies also report negative quality of life issues 
such as embarrassment, lack of confidence and strain on family relationships(15-17). Furthermore, the 
‘simplicity’ of intermittent catheterisation seems assumed, rather than factual. Patient adherence 
with intermittent catheterisation is hardly addressed in clinical studies and factors facilitating or 
hindering adherence are largely unknown(18). The World Health Organization, 2003(19) describes 
how non-adherence is a major problem in all long-term therapies. Non-adherence to intermittent 
catheterisation procedures and frequency can cause complications of the urinary and renal tract and 
deserves to be monitored by health professionals. 
In current practice, the quality of patient education and the amount of follow-up support varies 
widely. Also the teaching program and follow-up care are often not described, which makes literature 
difficult to compare. Healthcare professionals’ communication skills and attitudes are instruments for 
promoting confidence in carrying out the procedure and results in better long-term compliance(20). It 
is not clear to what extent adherence is addressed in intermittent catheterisation instruction sessions 
or follow-up care. The need for good quality instructions and follow-up care however, is generally 
acknowledged(14,15,21,22).  
In the literature only a few articles investigated intermittent catheterisation in ageing people(23-26). 
Intermittent catheterisation is possible for the elderly  but sometimes more follow-up care is needed. 
Different ages are used for ageing people, starting at  60 years or older. According to the World 
Health Organization most developed world countries have accepted the chronological age of 65 
years as a definition of ‘elderly’ or older person. At the moment, there is no United Nations standard 
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numerical criterion, but the United Nations agreed cut off is 60+ years to refer to the older population 
(http://www.who.int/healthinfo/survey/ageingdefnolder/en/).  
Between 2004 and 2006 a qualitative study investigating the factors that determine the adherence of 
intermittent catheterisation by patients or caregivers was performed  in The Netherlands(18). Based on 
the outcome of this study, a national guideline and a non-commercial patient information leaflet were 
produced and introduced. However after the implementation of this guideline, it was still unknown 
how many patients or caregivers perform successfully intermittent catheterisation. The focus of this 
study was to investigate which factors determine successful intermittent catheterisation. To get insight 
in patients’ experiences with intermittent catheterisation in everyday life, we performed a qualitative 
study. By interviewing patients dealing with intermittent catheterisation we want to find underlying 
barriers and facilitators. These results are described in a separate article(27).
The Study 
Aim 
The aim of  this study was to investigate which factors determine successful intermittent catheterisation. 
We hypothesized that adherence of intermittent catheterisation would be negative influenced by 
specific causes for failure like co-morbidity, including limited manual dexterity and mobility. Further 
we hypothesized that if catheterisation was beneficial for the patient it would change quality of life in 
a positive way and therefore would positive influenced the adherence of intermittent catheterisation.
Design 
A prospective multicenter study was conducted in a university and a general hospital and a 
rehabilitation center in Nijmegen, The Netherlands between March 2012 and March 2013  with a 
one year follow-up. 
The instruction of intermittent catheterisation 
Patients who were advised intermittent catheterisation treatment, received information and an 
educational instruction for this treatment. Patients were instructed according to the national 
guideline by specialised nurses in continence care (continence nurse). Patients were scheduled for an 
one-hour consultation at the outpatient clinic. In advance they received the non-commercial patient 
information leaflet. During the consultation patient history was assessed, (patho)physiology of the 
bladder was explained, potential problems due to  impaired cognitive level or physical disability, 
if present, were discussed and motivation for catheterisation was assessed. The procedure was 
explained and examples of catheters were shown. In The Netherlands single-use sterile catheters are 
used, nowadays often ready-to-use. Catheters were described at random, on the patient’s preference, 
or specific catheters were described, e.g. because of a physical impairment. The best location for 
performing catheterisation was discussed with the patient e.g. in bed, in a wheelchair or on the toilet. 
Depending on the situation the patient or partner/ caregiver would perform the catheterisation. The 
clean technique was explained and instructed(3). Subsequently, an evaluation and a tailored advice 
about a successful handling at home took place. Some samples were given to the patients for the first 
days and additional materials were ordered. In the rehabilitation center the educational instruction 
was part of the rehabilitation process. The follow up of all patients took place after one week, and 
after three and twelve months. Patients received a telephone number to call in case of problems or 
questions. 
Participants
Patients with a variety of diagnoses who were advised intermittent catheterisation were enrolled. 
Of this group, the patients were included who had been referred to the outpatient clinic, were 18 
years or older, could understand and speak Dutch, were able to fill in questionnaires and had to 
perform intermittent catheterisation at least once a day and for 3 months or longer. Excluded were 
the patients who performed catheterisation only for the purpose of urethral dilatation.
A study population of 150 patients was assumed to be feasible to collect  within one year. 
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Data collection
Data regarding causes for failure were obtained by self-designed questionnaires consisting of a 
patients’ specific questionnaire (1) and a questionnaire about catheterisation in daily practice (2). Data 
regarding changes of quality of life were obtained by a 10-point Visual Analog Scale (VAS) of quality 
of life regarding voiding problems (3) and the King’s Health questionnaire, a validated questionnaire 
which contains various aspects of bladder problems in daily life (4). Data related to the instruction 
were obtained by a short questionnaire after one year about the handling (5). If patients stopped a 
specific questionnaire regarding reason to stop and additional treatment (6) was filled out.
Questionnaires 1, 2, 3 and 4 were obtained at baseline, questionnaires 2 and 3 after one week and 
three months. And questionnaire 2, 3, 4 and 5 after one year. 
Questionnaire 1, 2 and 6 were filled out by the continence nurse. Questionnaires 3, 4 and 5 were 
filled out by the patient. Patients were contacted at each measure point for evaluation and support. 
Patients received a reminder by telephone if questionnaires were not returned.
Ethical considerations
The study received ethical approval of a Committee on Research Involving Human Subjects, registration 
number  2011/461. Informed written consent was obtained from the patients. 
Data analysis
Data were evaluated using computer software Statistical Package for the Social Sciences (SPSS 22). A 
Chi Square test was performed and a p-value of ≤0.05 was considered statistically significant. Repeated 
measures ANOVA was used to investigated changes in the King’s Health and VAS questionnaire.
Rigour
Data were verified by one person (DK) and entered into SPSS. For  the statistical  analysis we received 
the help of DK and PG.  Interpretation of the data was discussed and agreed by all authors.
Results
During the study period 302 patients were referred for intermittent catheterisation. Of these, 129 
were included. One hundred and seventy three patients were excluded; 22 refused participation, 7 
had a language barrier, 55 were referred for dilatation, 32 were expected to perform catheterisation 
less than three months or only if necessary, and in 26 patients catheterisation was expected to be 
necessary less than once a day, e.g. for bladder instillation. In 17 patients there was no time to fill out 
the forms with the patients. In 14 other patients different reasons were the cause of exclusion, such 
as severe oncology problems, Down Syndrome, or a refresh course catheterisation (see flowchart 1). 
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Flowchart 1: Study overview
*Abbreviations: CN = Continence Nurse; BF = Bladder Function
Of the 129 included patients (72 male), mean age was 62 (22-86; SD: 13.4) years. Ninety-eight 
(76%) lived with a partner and/or children, 17 (13%) patients only completed primary school. In 
23 (18%) patients neurogenic bladder dysfunction (multiple sclerosis, Parkinson disease, paraplegia, 
Spina Bifida, spinal stenosis, cauda equina) was the underlying medical diagnosis. The reason to 
start catheterisation was post void residual urine (volume of urine left in the bladder at the end of 
micturition(1) in 104 (81%) patients, and retention (a painful, palpable or percussable bladder when 
the patient is unable to pass any urine(1) in 25 (19%) patients. Of these 70 (54%) patients had non-
neurogenic post void residual urine, some with recurrent urinary tract infections. Seven patients were 
fully wheel chair bound, and manual dexterity was normal in 113 (88%) patients. One hundred 
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twenty-four (96%) patients could repeat the offered information and 120 (93%) patients perform 
the handling independently. Seventy (56%) patients performed the catheterisation on the toilet. One 
hundred seventeen (91%) patients were referred by urologists (see Table 1 for more details). 
Table 1: Patient characteristics at baseline n = 129
__________________________________________________________________________________________________________
     n %  Median  St.Dev.
__________________________________________________________________________________________________________
Referring Center
University Center  (Radboudumc)   57  44
General Hospital   (CWZ) 65 50
Rehabilitation Center   (SMK)    7 5      
Referring specialist
Urology      117  91
Gynecology        4  3
Rehabilitation         7  5
Neurosurgery        1  1      
Gender
Male      72  56
Female     57  44
Age
22-86 yrs        62   13,4
Level of education
Primary school     17  13
Lower vocational education    26  20
Intermediate vocational education   49  38
Higher vocational education   26  20
University     10  8
Missing      1  1
Social status
Single      26  20
With partner and/or children   98  76
Living apart together (LAT) relationship  2  2
Other     3  2     
Medical diagnosis 
Neurogenic Bladder Dysfunction   23  18
Non-neurogenic Post Void  Residual (PVR)  70  54
Retention (e.g.  surgery, Bon-TA)     19  15
Diabetes Mellitus     6  5
Other      11  9      
Reasons to start IC
PVR*      104  81
Retention      25  19 
Co morbidity which could influence 
IC assessed by CN 
Obesity      8  6
Prolapse      2  2
Spasm      3  2
BPH*     2  2
Visual impairment    5  4
Age     2  2
Cognitive impairment   3  2
Chronic bronchitis/COPD   3  2
104105108101
97112109100
BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY80%BCMYBCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%BCMY
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
BCMY40%80%B4C4M4Y4MYCYCMBCMY40%80%BCMYCMYCMYB4C4M4Y440%80%BCMYBCMY40%80%BCMYBCMY40%80%BCMY
1234567891011121314151617181920212223
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
276257_276257 - Front   - BIW
_FB 007 - 12/2/2015 12:18:22 PM
 - Black
276257_276257 - Front   - BIW_FB 007 - 12/2/2015 12:18:22 PM - Black
98
__________________________________________________________________________________________________________
     n %  
__________________________________________________________________________________________________________
Other     6  5
None      95  74        
Hand function according to patient
Normal      113  88
Limited sensibility, but normal motor skills  7  5
Limited motor skills in one hand   7  5
Limited motor skills in both hands  2  2       
Mobility according to patient
Normal      91  71
Walking impaired, but no walking aids required 11  9
Walks with walking aids    16  12
Wheelchair-bound, standing transfer possible  4  3
Fully wheelchair-bound    7  5      
Patient can repeat offered information 
assessed by CN
Yes      124  96
No      0  0
Doubtful     5  4      
Patient can carry out offered instruction 
assessed by CN
Yes      120  93
No      5  4
Doubtful      2  2
Missing     2  2
__________________________________________________________________________________________________________
IC= Intermittent Catheterisation; CN=Continence Nurse
The continence nurse included the patient, if she expected catheterisation would be necessary at 
least once a day and for 3 months or longer. However within 3 months 40 (31%) patients stopped 
catheterisation, 17 patients even within the first week. Between 3 months and one year 23 
additionally patients stopped performing catheterisation and 7 patients deceased during follow-up. 
Of the 63 patients who stopped, 32 (50%) stopped because the bladder function was recovered; 
27 of these patients did not need any other treatment. Other reasons to stop were: ineffectiveness 
of the catheterisation, the patient did not experience advantages of the catheterisation, patient or 
caregivers could not perform catheterisation due to psychological reasons, medical reasons (e.g. pain 
as a result of lichen sclerosus or recurrent urinary tract infections) or physical limitations (e.g. limited 
manual dexterity) (see Flowchart 1 for more details). Alternatives to intermittent catheterisation were 
an indwelling catheter (n=10), nothing (n=12) and pelvic floor exercises, medication, operation or the 
use of absorbent products (n=14). Eventually 59 (47%) patients performed  catheterisation after one 
year. Fifty-five (93%) patients performed the handling independently from others. Thirty-seven (63%) 
patients performed the catheterisation on the toilet. Twenty-eight  (47%) patients did not need 
antibiotics for urinary tract infections during this time, 13 (22%) patients were on daily maintenance 
dose of antibiotics, and 19 (32%) had one or more treatments with antibiotics during the whole 
period. There was a significant difference between men and women regarding the use of antibiotics, 
20 women (69%) versus 12 men (39%) had used antibiotics during the study period (p=0.018).     
After one year 55 of the 59 patients who still performed catheterisation filled out a short questionnaire 
about the procedure. Of them 47 (86%) reported that catheterisation became part of their life or it 
had a positive effect on their life. However 8 (14%) patients still had psychological problems with 
catheterisation, and in one case it even dominated her life. The mean frequency of catheterisation 
was 3.3 (0.3-10) times per day. In 40 (82%) patients the handling  was not painful, the mean pain 
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score on a VAS-scale of 0-10 was 0.8. Forty-five (82%)  patients performed the handling within 10 
minutes and 49 (89%) evaluated the whole procedure (instruction and follow up) as very good or 
good. Forty-eight (83%) patients still used the catheter that was advised at start.
Regarding specific causes for failure we did not find any significant difference whether or not patients 
stopped, or when they stopped catheterisation. Nevertheless it should be noted that there was no 
co-morbidity in 95 (74%) patients. Age was normally distributed in this study with a mean age 
of  62 (22-86; SD: 13.4) years. We found a weak correlation between increasing age and ceasing 
intermittent catheterisation (p=0.017). (see figure 1 for more details).
Figure 1: Increasing age versus whether or not patient stop intermittent catheterisation
r= 0,214 n=125 p = 0,017
We explored additional specific causes for failure such as the level of education, gender, the person 
performing the catheterisation, changes in catheter use, location of catheterisation, neurogenic 
versus non-neurogenic patients and the use of antibiotics. These causes were of no influence whether 
or not patients could perform successful catheterisation. We observed that at 3 months the frequency 
of catheterisation stabilized; more than half of the patients did not change their recommended 
frequency.  Decrease of frequency often led to ceasing of catheterisation, at 3 months this was true 
for half of our patients. In 17 (13%) of the patients still performing catheterisation there was an 
increase of the frequency. 
To investigate if quality of life changes when catheterisation was beneficial for the patient, we found 
that the VAS- score on quality of life improved for the total  group, however not significantly; the 
quality of life was most improved in the group that stopped catheterisation between 1 week and 3 
months (see Table 2 for more details). 
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Table 2: VAS-scale: Influence of urinary problems on Qol versus moment patient
whether or not stopped IC (0 = negative; 10 = positive)
__________________________________________________________________________________________________________
     VAS-scale:
     influence of voiding problems on quality of life (QoL)
__________________________________________________________________________________________________________
Moment patient whether or  Baseline  At  1 week At 3 months At  1 year
not stopped IC   mean VAS mean VAS mean VAS mean VAS
__________________________________________________________________________________________________________
Did not stop   5,20  6,11  6,30  6,93    
Within 1 week   5,03  5,62  5,62  6,34    
Between 1 wk and 3 months  4,70  5,37  5,37  7,08    
Between 3 months and 1 year 5,58  6,50  6,50  7,14  
The King’s Health questionnaire showed that in the total study group the impact of the bladder 
problem in daily life significantly decreased over time (p=0.000). This was  also found for limitations 
in daily activities (p=0.002) and negative emotions (p=0.006) (see Table 3 for more details). 
Table 3:  Descriptive statistics and t-test results for King’s Health  
* p < 0.05
Note: The item Personal Relationships had an extra answering possibility ‘not applicable’.   
Discussion 
This prospective study investigated which factors determine successful intermittent catheterisation. 
One hundred and twenty-nine patients referred for intermittent catheterisation were evaluated 
during the instruction and follow-up period of one year.  We only found a  weak correlation between 
Baseline 1 year 95% CI for Mean 
Difference
Outcome M SD M SD N r t df
General Health 
Perception
42 19.424 40.50 18.042 100 -2.539 5.539 0.411 0.737 99
Impact 
Bladder problem in 
daily life
59.67 32.925 45 28.965 100 7.186 22.147 0.263 3.890* 99
Role limitations 45.29 34.266 33.51 31.593 92 4.281 19.270 0.398 3.121* 91
Physical limitations 36.23 30.523 29.71 31.334 92 -0.149 13.193 0.458 1.942 91
Social limitations 21.39 23.444 20.06 26.105 113 -3.088 5.743 0.547 0.596 112
Personal 
relationships
35.09 33.877 31.87 32.164 57 -5.993 12.426 0.449 0.700 56
Emotions 24.35 23.203 17.51 24.389 99 1.996 11.696 0.479 2.801* 98
 Sleep/Energy 35.67 30.153 30.33 28.464 100 -1.362 12.028 0.338 1.581 99
Severity measures 23.75 22.360 24.17 25.692 100 -5.172 4.339 0.510 -0.174 99
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increasing age and ceasing intermittent catheterisation related to the hypothesis that specific causes 
can influenced the adherence negatively. The hypothesis that if catheterisation was beneficial for the 
patient it would positive influence the adherence of intermittent catheterisation was not confirmed. It 
appeared that for  the total study group the VAS- score on quality of life improved, and in the King’s 
Health questionnaire the impact of the bladder problem in daily life, limitations in daily activities and 
negative emotions significantly decreased over time.  
Notable was the large group of patients that stopped during the whole period; in 32 (50%) patients 
because bladder function was recovered. Of the patients who still performed catheterisation after 
three months in 28 (47%) patients no urinary tract infection occurred. Significantly more women 
than men used antibiotics. Decrease of frequency often led to ceasing of catheterisation, at 3 months 
this was true for half of our patients. After one year 59 (47%) patients performed intermittent 
catheterisation. In this group there was an increase of the frequency of catheterisation in 17 (13%) 
patients. Forty-seven (86%) patients reported that catheterisation became part of their life or that it 
had a positive effect on their life.
We only found one prospective study by Girotti et al., 2011(25) that examined adherence after one 
year. The difference was that Girotti et al., 2011(25) excluded all patients who were unable to follow the 
catheterisation training program due to motoric, psychiatric or cognitive limitations. Catheterisation 
frequency was not examined, and all patients were trained using the same catheter, a 12 F gel 
lubricated. Girotti et al., 2011(25) found 35 (58%) patients who were adherent after one year versus 
59 (47%) patients in our group. Women and neurogenic patients were the most adherent, and men 
of 61 years and older with non-neurogenic bladder dysfunction were less adherent. In the last group 
the men with strictures maybe stopped because they did not have a choice in catheter types. We 
excluded the stricture group, because this group often can reduce the frequency to less than once a 
day after some months. 
We found similar findings in the literature regarding urinary tract infections as a major complication(25). 
Significant more women than men received antibiotics in our group. This is also described by Bakke et 
al., 1997 and Woodbury et al., 2008(8,29). However in our group this was not related to the adherence 
of intermittent catheterisation.  
In contrary to Girotti et al., 2011(25) we observed lower mean pain levels compared to their group 
(VAS 0.8 versus 2.3). However we only asked this in the group that still performed catheterisation 
after one year. Kessler et al., 2009(12) describes no or minimal pain levels after a mean of 5 years 
intermittent catheterisation (VAS 0-3). Having choices in more catheter types and sizes can possibly 
influence these results in a positive way and nurses need to identify  when patients need other types 
or sizes of catheters(28).  
We found only a weak correlation that increasing age may lead to ceasing of catheterisation We had 
a relative large group of elderly, with a mean age of 62 years in the overall group, and 61 years in 
the group performing catheterisation after one year. However we feel this correlation is not strong 
enough to not discuss the possibility of starting intermittent catheterisation with elderly patients as it 
may help them in improving their quality of life. This is also endorsed by Piloni et al., 2005 and Girotti 
et al., 2011(24,25). Due to decreased ability to deal with new situations, additional support, for example 
given by a district nurse, can be necessary in the beginning. Special attention for the possibility of 
developing cognitive problems in case of a urinary tract infection should be discussed.
In the literature the increase in quality of life is often described due to a decrease by complaints or 
complications whether or not due to combination of therapies(6,12,14). Kessler et al., 2009(12) found that 
severe pain during catheterisation was the only predicting factor for poor quality of life (p=0.018). 
Castel-Lacanal et al., 2013(14) found better quality of life in a group of multiple sclerose patients 
on limitations, fears, feelings and overall quality of life score in relation to the impact on urinary 
disorders. Girotti et al., 2011(25) described that intermittent catheterisation neither had a positive 
nor negative impact on quality of life. The group still performing catheterisation had better scores 
in psychological and social domains. We could not determine differences between the group that 
stopped and the group that was still performing catheterisation, related to quality of life. The fact 
that in half of the group that stopped, the bladder function was recovered, will probably contribute 
to this result. Maybe the bladder function recovered by avoiding overdistension for a while due to 
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performing catheterisation, and/or life-style advices, something we discuss with and advise to every 
patient. Our study is the first study that compared quality of life in a group performing catheterisation 
versus a group that stopped catheterisation (see table 2 and 3).
Limitations of the study
We encountered some limitations during our study in the study-design, the inclusion criteria and the 
questionnaires we used. In the study-design it concerned the large amount of variables  leading to 
small numbers in subgroups, ultimately resulting in too little or no significance regarding the specific 
topics. We hypothesized that including 150 patients would be feasible in one year. Initially, we included 
151 patients, of whom 22 refused to participate, leaving us with 129  patients. The second limitation 
concerned the inclusion criteria. We found that it was difficult to assess if catheterisation for at least 
once a day and three months or longer was necessary. In the excluded group we encountered that 
patients also needed to maintain catheterisation on a long-term basis despite our assessment. The last 
limitation was the absence of specific validated questionnaires regarding intermittent catheterisation 
and quality of life. Pinder et al, 2012(30) developed a  validated questionnaire (ISC-Q), which evaluates 
aspects of quality of life related to intermittent self-catheterisation. They recommend to use this 
instrument alongside a generic quality of life measure to understand a broader perspective of quality 
of life. Unfortunately we already started the study, moreover the questionnaire is not yet translated 
in Dutch.
Conclusion
This study investigated which factors determine successful intermittent catheterisation. We only found 
a weak correlation that increasing age may lead to ceasing of catheterisation. However we feel this 
correlation is not strong enough to not discuss the possibility of starting intermittent catheterisation 
with elderly patients. Of the patients that stopped intermittent catheterisation in 50% this was 
because bladder function recovered, as far as we know this is never reported before.  
Further prospective studies on long-term adherence of intermittent catheterisation in larger groups 
needs to be explored. Definition of intermittent catheterisation, patient education, catheter-use, 
frequency and follow-up care must be better documented, to compare results.
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Abstract
Aim
To identify underlying barriers and facilitators for patients dealing with intermittent catheterisation in 
everyday life.  
Background
Studies show that intermittent catheterisation has a great impact on everyday life. A positive effect 
will not guarantee that patients maintain catheterisation. After implementation of a  guideline, a 
quantitative study was done to determine successful intermittent catheterisation. 
To get insight in patient’s experience in everyday life with intermittent catheterisation a qualitative 
study was conducted.   
Design
A multicenter qualitative semi-constructed in-depth interview study was conducted between March 
and May 2013. 
Participants
Included were patients of the quantitative study with a variety of diagnoses referred to the outpatient 
clinic. Those who received instruction from the researcher, and who at start of the study performed 
catheterisation ≤ three months were excluded. Of the total number that met the inclusion criteria, 
every fourth patient was invited to participate in an interview. 
Methods 
Thematic analysis was done by putting data in a computer program. Themes and sub-themes were 
generated. Codes were given to all information of the fully elaborated interviews. 
Results
Eleven interviews were performed (6 male/5 female). The instruction and follow-up care was described 
by all patients as positive. Barriers were the preparation before the handling, which is more difficult 
than the catheterisation itself, and the fact that patients felt bounded by catheterisation moments.  
Conclusion
Important barriers in everyday life are the preparation before the handling. Moreover patients felt 
bounded by catheterisation moments. The outcome of this study was used to improve the content of 
the instruction brochure and the guideline.  
Key-words: Barriers, Clean Intermittent Catheteri(s)zation, Intermittent Urethral Catheteri(s)zation, Nursing, Pa-
tient compliance, Qualitative research, Self-Catheteri(s)zation Urethral, Teaching, Urology
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Introduction
Intermittent catheterisation is an established technique in urology. Intermittent (in/out) catheterisation 
is defined according to Abrams et al., 2002(1) as drainage or aspiration of the bladder or a urinary 
reservoir with subsequent removal of the catheter. According to the guideline of the European 
Association of Urology Nurses (EAUN)(2) a clean technique is only used by patients or caretakers in the 
home setting. In the quantitative study(9) this is more extensively described. 
Background
More and more patients are advised to perform intermittent catheterisation. From the start of 
introducing intermittent catheterisation, nurses were involved in teaching and coaching patients. 
Quality of life studies show that intermittent catheterisation has a great impact on daily life(3-8). Even 
when intermittent catheterisation has a positive effect, this will not guarantee that patients maintain 
catheterisation. Other aspects(6,8), such as gender, age, catheterisation frequency, type of catheter, 
temporary or long-term catheterisation, technical difficulties, co-morbidity and personality(8) are 
described as determinants that influence adherence. Also the role of the instructor(6) is important. Van 
Achterberg et al.(7) explored determinants of adherence of intermittent catheterisation procedures. 
This study gave a first insight in factors related to adherence. Initial mastery and short-term adherence 
was related to knowledge, complexity of the procedure, misconceptions, fears, shame, motivation 
and timing of instruction session. Fears of a negative effect of intermittent catheterisation persist over 
time and have a negative effect on long-term adherence. A lack of follow-up care by professionals 
and self-efficacy in patients further threaten prolonged adherence. This study resulted in the 
implementation of a national guideline and a non-commercial patient information leaflet. Current 
practice is according to this (Dutch) guideline. However, after the introduction of this guideline, it is 
still unknown what determines successful intermittent catheterisation and how patients experience 
intermittent catheterisation in everyday life. A quantitative prospective multicenter study was 
conducted, between 2012 and 2013 to investigate the first question. Results of this study are described 
in a separate paper(9). To get insight in the second question, we performed a qualitative study to 
investigate the experience of patients with intermittent catheterisation; what were underlying barriers 
and facilitators when dealing with intermittent catheterisation in everyday life.  
The Study
Aim
The aim of this study was to investigate underlying barriers and facilitators for patients when dealing 
with intermittent catheterisation in everyday life.  
Design
A qualitative, semi-constructed in-depth interview study was conducted in a university hospital, a 
general hospital and a rehabilitation center in Nijmegen, in The Netherlands between March and May 
2013. 
Information and instruction of intermittent catheterisation 
Patients who were advised to intermittent catheterisation treatment, received information and an 
educational instruction which is described in detail in the quantitative study(9) A brief summary of the 
training received by every patient who had to start with this treatment is listed hereunder.
All patients received the non-commercial patient information brochure. The instructions were given 
by specialised nurses in continence care (continence nurse). During the consultation, at the outpatient 
clinic patient history was assessed, (patho)physiology of the bladder was explained, motivation for 
catheterisation was assessed and possible future problems with catheterisation were discussed. The 
catheterisation procedure was explained and examples of catheters were shown. The best location 
for performing intermittent catheterisation was discussed and the clean technique was explained 
and instructed(2). Subsequently, an evaluation and a tailored advice on successful handling at home 
took place. Some samples were given to the patients for the first days and additional materials were 
ordered. In the rehabilitation center the educational instruction was part of the rehabilitation process. 
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The follow-up of all patients took place after one week, and after three and twelve months. Patients 
received a telephone number to call in case of problems or questions.  
Participants
All patients of the quantitative study were eligible for this study(9). These patients had a variety of 
diagnoses and were referred to the outpatient clinic. Of these patients we excluded for this study 
those who received their educational instruction from the researcher and those who performed 
catheterisation less than three months since the start of this study. Of the patients who met the 
inclusion criteria, every fourth patient of the quantitative study was invited by a letter to participate 
in an interview. 
. 
Data collection
Individual assessment was done by interviews, which were conducted at a location of the patient 
preference (at home, at the outpatient clinic or in the rehabilitation center) by one of the researchers 
(EH). We developed an interview guide consisting of three main questions. These interview 
questions were developed after studying the literature(10-12), consulting three expert continence nurse 
and finalized after two pilot interviews. The three interview questions were ‘What was  patient’s 
experience when intermittent catheterisation was introduced as the recommended therapy, how was 
the start of intermittent catheterisation and incorporated into everyday life (1). How did intermittent 
catheterisation progress after the instruction and how was the guidance perceived afterwards (2). 
Was the cause of the bladder problem known to the patient and was the patient motivated to start 
intermittent catheterisation (3). 
To increase the validity and the reliability of this study, the researcher made field notes during the 
interviews. This way, justification and argumentation of the choices were made. To search for 
alternative explanations of the data any adjustments were included in the following interviews. To 
increase the quality of the interviews and the skills of the interviewer, the first two interviews were 
used to reflect on both the role of the interviewer as well as the questions asked; i.e. did the reviewer 
not give value judgements during the interview?, was the interviewer able to ask the right open or 
closed questions and able to ask supplementary questions?, were the questions concerning to the 
aim of the study?, and was the interview guide complete? Reflection on interviews and skills of 
the interviewer was performed by a second researcher (HCB). Coding of the interviews made them 
anonymous. 
Ethical considerations 
The study received ethical approval from a Committee on Research Involving Human Subjects, 
registration number 2013/135. Written informed consent was obtained from the patients. 
Data analysis and rigour
All interviews were transcribed verbatim within one week. Thematic data analysis was performed 
according to Marshall and Rossman, 2010(13). Firstly, we organised the data by implementing them in 
the computer program ‘Kwalitan’. Secondly, we described the outcome of the interviews according 
to the themes and sub-themes (see table 1). Thirdly, we coded the fully elaborated interviews. This 
way ordering of the collected data was established. Fourthly, two researchers (EH, HCB) coded 
independently the data to test the emergent understandings of the data, and after each second or 
third interview, both researchers discussed the interviews. Fifthly, to search for alternative explanations 
of the data, any adjustments were included in the following interviews. 
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Table 1: Themes with  subthemes
__________________________________________________________________________________________________________
Themes        Sub themes
__________________________________________________________________________________________________________
Information and instruction of intermittent catheterisation Information
       Instruction    
Incorporation of intermittent catheterisation  into everyday life The first time
       Intermittent catheterisation, the skills
       Flexibility in the frequency of intermittent  
       catheterisation  
       Influence of intermittent catheterisation on  
       intimacy/ privacy  
       Place of performing intermittent 
       catheterisation  
       Impact  of Intermittent catheterisation on  
       complaints
       Influence of co-morbidity    
Follow-up care of the instruction procedure    Need for guidance
       Motivation for intermittent catheterisation
       Knowledge about the expected duration of  
       intermittent catheterisation      
__________________________________________________________________________________________________________
Results
The study population consisted of 124 patients of the quantitative study(9), of whom 103 met the 
inclusion criteria. Twenty-five patients were invited to participate. Two patients signed out, two 
patients could not be contacted, and six refused to participate. Fifteen patients reacted positively, but 
with two of them it was not possible to fix a date. In total 13 patients were interviewed, of which 
the first two interviews were used as pilot interviews. The duration of the interviews varied between 
45-69 minutes. Seven interviews were conducted at the patient’s home, two at the outpatient 
department of urology and two were done at the rehabilitation centre. After ten interviews saturation 
was reached. During the eleventh interview no new information was gathered anymore and we 
stopped interviewing more patients. 
General information of the interviewed patients
Of the eleven included patients six were male, and the mean age of the patients was 57 (33-77) 
years old. They all live indepentent, only one was single. Two of the patients were admitted in a 
rehabilitation center at the time of the interview, one of them went home or to relatives during 
weekends. Six patents had a job, of which two did not take part in a work process because of 
their rehabilitation. All patients had a good manual dexterity, three had no co-morbidity. All patients 
understood that they had to start intermittent catheterisation, but   two did not know the cause of 
their bladder problem. 
Five patients performed intermittent catheterisation 2 times, two patients 3-4 times, and four patients 
5-6 times per day. Mean catheterisation frequency was 3.8(2-6) times a day. One patient performed 
intermittent catheterisation sometimes more than 6 times a day. Intermittent catheterisation was 
done for a mean period of 6.25(3-11) months. Three patients already stopped catheterisation at the 
moment of the interview, because they underwent surgery for their bladder problem. No other reason 
have been detected (Table 2). 
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Table 2. Patient characteristics 
_________________________________________________________
   n = 11  Median    
_________________________________________________________
Gender 
Male    6
Female   5     
Age
33-77 years    57 yrs    
Social status
Single   1
With partner  10      
Employment
Yes   6
No   5     
Co morbidity
Yes   8
No   3     
Acquainted with 
medical diagnosis
Yes   9
No   2    
Intermittent 
Catheterisation by
Themselves    8
Partner      1
Assistance of family member 2        
Place IC* is performed 
At home   8
Outside   3     
Frequency per day
2-6 times    3,8   
Months of catheterization
3-11 months     6,25    
Stopped catheterization 3 
_________________________________________________________  
*Abbreviations: IC = Intermittent Catheterisation  
Information and instruction of intermittent catheterisation 
Information
All patients judged the information as positive. The brochure was clear, as well as the information 
given by the continence nurse. Some patients still read the brochure now and then. 
Patients experienced that the instruction goes pretty fast. At home patients realised that they had to 
do it all by themselves. All patients stated that they know where to address questions, and knowing 
that they could always call with questions gave them confidence.
Instruction 
Patients valued the continence nurse as a helpful, kind and patient person. The given instructions were 
clear and there was time to ask questions. Often patients could practice more times and with different 
catheters. Patients who did not have this experience  indicated that they would have preferred this.
“If I had that one (catheter) already the first time, I would have perceived less difficulty”.
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During the instruction, most of the patients were accompanied by a relative or partner for comfort 
reasons. Most patients stated they would not find it bothersome to come back several times. One 
woman stated that it was comfortable to practice in different postures and that the instruction room 
facilities were good at the outpatient clinic. It was possible in one consult to practice in supine and 
sitting position and standing before a normal toilet.
All women reported a mirror was an important tool for them. Men practiced often while standing, 
because sitting on the toilet was of no further advantage for them.    
Incorporation of intermittent catheterisation into everyday life
The first time 
Most patients experienced the first time intermittent catheterisation as scary, exciting or horrible: 
“Especially the idea that you have to insert [...] a tube in yourself. That was scary”.
Men stated that the length of the catheter frightened them, and also how far it had to be inserted 
into their body. They had to overcome a hurdle the first time.
 ‘I think that you should not be afraid, just do it’.
“Especially the idea that you have to insert [...] a tube in yourself. That was scary”.
Intermittent catheterisation, the skills  
The majority of the patients stated that not the catheterisation itself was difficult, but the preparation 
(washing hands, preparing the catheter, washing the genitals, where to leave the catheter afterwards) 
before they could actually start the catheterisation. Three male patients became anxious when they 
discovered hematuria. It made them afraid and uncertain; they thought that they damaged something 
or that a complication had occurred. 
“Yes, that is really a bit scary. At such a moment you think something is damaged or that something 
else is  wrong”.
Before the catheterisation, almost all male patients thought that it would be painful. Afterwards 
it appeared to be less painful as expected. Only one patient stated that catheterisation was still 
very annoying, because at each time he had a pain sensation. The female patients did not mention 
bleeding or pain during catheterisation. One patient did not succeed in performing the handling 
by herself and she was catheterised by her partner without problems. To master the handling most 
female patients used a mirror or sometimes a partner assisted in guiding the catheter. The placement 
of  the mirror appeared to be problematic.
“Every toilet is different […] if people have a toilet with a lid, I can place him (the mirror) on the lid. 
Sitting on the toilet (to catheterise) is not possible, because you can’t look in the mirror’
Flexibility in the frequency of intermittent catheterisation
Most of the patients tried to keep the burden of catheterisation to a minimum. This was done by trying 
to keep the frequency as low as possible and building structure in the catheterisation moments. The 
majority of the patients were rigid towards frequency of catheterisation. They stated that they kept 
to the proposed frequency, and hardly changed it. Patients stayed at home and adjusted their social 
life to the catheterisation moments, rather than performing intermittent catheterisation outdoors. If 
patients deviated from this routine, it was mostly because they had an activity outdoors. One patient 
tried to catheterise less often per day, but afterwards her complaints came back. Only one patient 
performed intermittent catheterisation at for her convenient moments, or when it was necessary. She 
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was maximal flexible in her catheterisation moments. 
“I try to pursue a normal life, so I do not refrain things for it”.
Influence of intermittent catheterisation on intimacy/ privacy
All patients discussed intermittent catheterisation with their relatives, mostly with their partner or 
children and sometimes with close friends. They discussed this freely, but all of them stated that there 
was a limit to it. One patient deliberately not told her boss, because in her previous job she was fired 
for being sick too often.   
 
“I guess it was not accepted [...] that is on one hand a shame, but on the other hand, some things are 
just private”.
Others stated that discussing ‘pee and poo’ was something they did not do anyway. 
When discussing intermittent catheterisation with others, they often encountered a lack of 
understanding. It was also noted  that intermittent catheterisation is unknown; most people do not 
know what catheterisation means and therefore patients do not talk freely about it. 
“People do not take this into account [..] It is still a big taboo which I sometimes find difficult”.
All patients who catheterised outdoors did not find it comfortable to take much material to the toilet 
because they feel observed and talked about. Patients were ashamed or hampered in their privacy. 
One male patient stated performing intermittent catheterisation at all places was difficult, despite 
good preparation. 
“You cannot do that if there are people around you, so to speak. “If I go travelling with a bus, and 
they are all going to pee along the side, well then I am not going there with a catheter!”.
One patient was a notable exception: she performed intermittent catheterisation, despite her worries 
about privacy and her family, in their living at that moment. The couch was placed in a corner and 
with the help of her partner she performed intermittent catheterisation.
Intimacy between partners caused no problem, but other causes like traumatic experiences and co-
morbidity were mentioned.  
Place of performing intermittent catheterisation 
Incorporation of intermittent catheterisation into daily life is not considered easy for patients. It 
requires exercise, planning and location. Even though the act of intermittent catheterisation was 
described as not difficult, most patients preferred to catheterise at home.
“Ideally just in your own bathroom, [...] there’s your own stuff, it is all in place and what I should 
have… then it all fits”.
The patients who catheterised outdoors, experienced circumstances that made intermittent 
catheterisation more difficult, e.g. small toilets, poor lighting , and - mainly mentioned by men - the 
sink was outside the toilet. 
 
Impact of intermittent catheterisation on complaints
Most of the patients felt relief of their complaints. They had more rest, the pain had disappeared and 
they needed less incontinence material. The patients who had an indwelling catheter before, stated 
that removing the indwelling catheter gave a positive effect and a feeling of redemption. On the other 
hand, there were patients who did not experience physical complaints of their bladder and for them 
intermittent catheterisation meant an extra handling. In general, patients did not experience more 
freedom; it rather limited and hampered them in their freedom. This was also true for the patients 
119 122 123 118
114 127 126 115
B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 80% B C M Y B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B4 C4 M4 Y4 MY CY CM B C M Y 40% 80% B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 40% 80% B C M Y
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
27
62
57
_2
76
25
7 
- B
ac
k 
  -
 B
IW
_F
B 
00
8 
- 1
2/
2/
20
15
 1
2:
18
:2
3 
PM
 - 
Bl
ac
k
276257_276257 - Back   - BIW_FB 008 - 12/2/2015 12:18:23 PM - Black
115
who catheterised everywhere. This feeling was due to the fixed times and because preparation was 
more work than the catheterisation itself. All patients and partners agreed to this. 
“The catheterisation itself goes smoothly, it does not take long [...]. but the preparation is just such a 
hassle”.
 
In general, all patients stated that they experienced less stress outdoors because previous to the 
catheterisation they were constantly searching for toilets. When patients catheterise once extra per 
day the most frequent reason for this was going outdoors and not want to search for toilets.     
Influence of co morbidity 
Co-morbidity was of influence, mainly because if patients suffered a lot of other complaints, 
intermittent catheterisation was a trifle. 
“Catheterisation is actually the least of my problems”.
Follow-up care of the instruction procedure 
Need for guidance 
When intermittent catheterisation was no problem, patients did not need contact. Reasons for 
contact were: haematuria, pain or other problems with catheters. Two patients had problems with 
their catheter; one contacted the continence nurse and the other the supplier. One patient stated that 
it was nice that the continence nurse contacted her during the first period. She stated it was good to 
discuss things with someone who knew the practice, and who  gave tips and tricks. 
“I do not know if there are people who do this themselves, so you do not ask. It is nice to be able to 
share this [...] which gives you the feeling that you do it together”.
Ordering supplies was no problem and nobody needed guidance for this. Supplies were delivered at 
home and were covered by the health insurance. 
 
Motivation for intermittent catheterisation 
The patients with a chronic bladder disease or those with an overactive bladder were already familiar 
with intermittent catheterisation. They were informed about it as a treatment for their bladder 
problems which are due to their disorder. Nine patients were familiar with the cause of their bladder 
problem and they understood why they had to perform intermittent catheterisation. They all knew 
why it was a good treatment and they were motivated to perform this handling. Patients who had 
an indwelling catheter before all stated that intermittent catheterisation was better. They experienced 
more freedom and were less limited as compared with the indwelling catheter.   
The way they were informed about intermittent catheterisation as a treatment was important. One 
patient stated she got the feeling she had to do something terrible because the doctor was so nervous.
“The urologist (this was a urologist in training) found it very hard to tell me (about intermittent 
catheterisation). That was very difficult for me... He actually did not dare to tell me....If a doctor is 
nervous, than I will be even more nervous”.
Knowledge about the expected duration of intermittent catheterisation
If patients knew intermittent catheterisation would be a long-term treatment, due to his/her disorder, 
this was positive on how they experienced intermittent catheterisation. Patients were aware of the 
risks they would run if their bladder problem was not treated well. 
“I said, ho, wait. I said.. I did not (that the bladder was not empty after voiding) had any notion the 
last time … because look further… I never had pain… yes, and the kidneys (which  due to the bladder 
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problem run into permanent damage) that you don’t feel either. Yes, good, they still function for 
50% and what if this happens again, and you do not notice it at all ’.
The urge to keep independence plays a role in the motivation to maintain intermittent catheterisation. 
Therefore, one patient practiced with closed eyes because he expected to become blind in the future. 
It was notable that most patients stated that they hoped intermittent catheterisation was temporary; 
on the other hand they said that they got used to it and most patients stated: 
“If it has to be done, it has to be done”.
Discussion 
This study investigated patients’ experiences with intermittent catheterisation and the barriers 
and facilitators in dealing with intermittent catheterisation in everyday life. All patients valued the 
instruction, the role of the instructor and the follow-up care as positive. Patients hardly had any 
difficulty in performing intermittent catheterisation by themselves or by their partner. Most women 
used a mirror and practicing in different postures was an advantage. During the instruction most 
patients were accompanied by their partner. Involving the partner in the instruction was experienced 
as pleasant. The advantages of catheterisation were in most patients a relief of their complaints, pain 
that disappeared and less use of incontinence materials. Patients preferred to have a choice for the 
most comfortable catheter. Patients encountered a lack of understanding from their environment 
when talking about catheterisation. Intermittent catheterisation was of no influence on intimacy 
between partners, but other problems like traumatic experiences and co-morbidity were mentioned 
as influencing intimacy. Patients felt bounded by the preparation before the handling and by their 
catheterisation moments 
Similar findings we found in the literature regarding the role of the instructor(6,14) sharing the instruction 
with a relative(14) ,coming more often for the instruction(5), the influences of the type of catheter on 
maintaining catheterisation(6,8,17), practicing different postures in women(15). 
However in contrary to the Bakke et al., 1997 and the Robinson, 2007 study(14,16), the patients in 
our study did not experience an aversion against intermittent catheterisation, but nearly all patients 
hoped that their physiological complaints would improve so they could stop this treatment. 
Regarding the two barriers we found in our study it was an eye-opener that not the catheterisation 
itself, but the preparation before the handling was one of the main barriers requiring energy and 
organisation. The difficulty of the preparation was dependency on bathroom access and sanitary 
facilities. In the literature the advantages of intermittent catheterisation are often described and states 
that it can be performed everywhere(4,6). Only Bolinger et al, 2013, and Wilde et al, 2011(15,17) also 
mentioned inaccessible bathrooms and the preparation as a barrier. The second barrier - patients felt 
bounded by the catheterisation moments - was ensured in our study because patients preferred to 
keep the frequency as low as possible and tried to catheterise at home. Maybe nurses and doctors 
teaching or prescribing intermittent catheterisation overestimate the patient’s ability to perform 
catheterisation in a flexible way according to what is the best from a medical point of view. On the 
other hand maybe intermittent catheterisation was still not fully embedded in daily life. Shaw et 
al, 2013(18) described that it is important to establish a routine, so that catheterisation can become 
automatic and can over time gradually be incorporated into the lives of intermittent catheterisation 
patients. Wilde et al, 2011(17) stated that nurses can guide and support new intermittent catheter 
users in the first year to help them incorporate intermittent catheterisation into everyday life. To better 
prepare patients for these barriers, the instructor should give specific attention during the instruction 
and follow-up care on simplification of the preparation and catheterisation schedules. Therefore the 
frequency and catheterisation moments need to be discussed more explicitly on a individual bases 
and to be adjusted to the needs of the patient with respect to the medical diagnosis. This is also 
advocated by Di Benotti, 2011(19). Tips and tricks to simplify the preparation should be discussed, e.g. 
were to leave the catheter outdoors, how to prepare the handling in specific situations or places. The 
follow-up care must be adjusted, and this can be done by digital follow-up like email, Skype, etc. In 
follow-up care a standard evaluation list is recommended to evaluate important adherence issues such 
as satisfaction with catheterisation and with the catheter itself, frequency of catheterisation, need for 
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varying in frequency and how to deal with this, influence on complaints, succeeding catheterisation 
outdoors and the relation on intimacy and catheterisation.   
Limitations of the study
Limitations in our study were the facts that patient selection was done by selecting every fourth 
patient of a list. Probably selection on basis of theoretical sampling (extremes and interesting cases) 
would have yielded more material and new insights: e.g. patients who stopped by themselves because 
they were dissatisfied about the treatment or still had urinary tract infections. Maybe the time of 
performing intermittent catheterisation was too short to incorporate catheterisation into everyday 
life.  
Conclusion
Since intermittent catheterisation is an established treatment in urology, it is important to know the 
barriers and facilitators that patients have to deal with in everyday life. This study shows that patients 
are satisfied about the instruction and the follow-up care. In everyday life, the preparation before the 
handling is more difficult than the catheterisation itself and patients felt bounded by catheterisation 
moments. More research is needed to the relation on intimacy and adherence issues in the long-term. 
The outcome of this study was used to improve the content of the patient instruction leaflet and the 
guideline.  
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Introduction
In urinary incontinence, urinary retention, enuresis or urinary tract infections (UTI’s) in children, 
adolescents and adults, urotherapy or specific interventions by a urotherapist such as a pediatric and/or 
adult urology nurse practitioner, can offer different treatment options. Invasive medical interventions 
for these complaints are not always preferable. They may not be effective (enough), not possible or 
can offer only a partial solution(1,2,2a). 
The current guideline of the International Children’s Continence Society (ICCS)(3) describes that co-
morbid conditions are relevant and important to take into account for researchers studying LUT in 
children. These include the following: constipation and fecal incontinence, urinary tract infection, 
‘asymptomatic’ bacteriuria, vesicoureteral reflux, neuropsychiatric conditions (ADHD, oppositional 
defiant disorder etc.), intellectual disabilities, disorders of sleep (sleep apneas, parasomnias) and body 
mass index. This reflects the association with different conditions and the complex management of 
urotherapy and specific interventions.
In medical care it is common to substantiate the care by research and to translate this into evidence 
based guidelines. For nursing care this still is a big challenge for a lot of areas, including urotherapy 
and specific nursing interventions. 
This thesis describes in 5 chapters the results of eight conservative nursing studies that aimed at 
improving the quality of care of children, adolescents and adults with urinary incontinence, UTI’s, 
retention and/or enuresis. 
    
Chapter 1 
In Chapter 1 definitions and prevalence of the relevant topics are discussed. A review of the available 
literature of urotherapy and specific interventions is described. 
During the establishment of this thesis a new version of the ICCS guideline(3) was presented, in 
which outcome measures have been adapted from four outcome possibilities in 2006(4) to three in 
2014. How to measure and convert the severity and the decrease of incontinence into the outcome 
measurements is not yet described in the current guideline. In the latest guideline treatment outcome 
is defined as: no response (< 50% reduction); partial response (50 to 99% reduction) and complete 
response (100% reduction). These adjustments make it difficult to compare the results of urotherapy 
over the years. 
Chapter 2
The definitions of urotherapy and urotherapist were described according to the Latest ICCS guideline(3) 
in this chapter. Urotherapy is a conservative-based therapy and treatment of Lower Urinary Tract 
(LUT) dysfunction. It includes LUT rehabilitation and encompasses a very wide field of health-care 
professionals. Urotherapy can be divided into standard therapy and specific interventions. The aim of 
urotherapy is to normalize micturation patterns and avoid further functional damage. Urotherapy is 
provided by a urotherapist. In general urotherapists are professionals with a nursing or psychological 
background. The different options and protocols in The Netherlands are described in chapter 2.
Chapter 3 
In this chapter we retrospectively investigated the effectiveness of our urotherapy program in children, 
according to the ICCS definitions of 2006(4). The ICCS guideline does not describe how to measure 
urinary loss and how to define treatment outcome. Often urinary loss is tracked in the bladder diary 
by the children drawing clouds when a wet period has occurred or suns when there was no urinary 
loss . In our study children and/or parents had to note urinary loss in grades: ‘grade 1’ for losing some 
drips, ‘grade 2’ for little dashes (wet underpants) and ‘grade 3’ for wetting upper clothes. We do 
realize that this still was a crude measure, but in a home-situation it was the most feasible one.
To convert the data to treatment outcomes of the terminology of the ICCS(4) we introduced a new 
objective scoring system to grade the severity of incontinence to quantitative assessment of the effect 
of urotherapy in children with daytime urinary incontinence. The severity and number of daytime 
wetting accidents per week were combined to define the results. Before and at the end of training, 
patients were evaluated for number and severity of daytime wet accidents per week, using this 
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scoring system. Secondary measurements of accompanying voiding systems were performed. In our 
group 90 of the 122 children could be evaluated. Of this group 78% mentioned improvement in 
daytime urinary incontinence at the end of the training (partial or good response) with a complete 
dryness rate of 42% (full response). There was a significant reduction in daily voiding frequency (p < 
0.0001) and post-void residual (p < 0.003), and an improvement in flow pattern (p < 0.05). To our 
knowledge this was the first study in which severity and number of daytime wetting accidents per 
week have been combined to define the outcome of urotherapy in LUT dysfunction in children.
Chapter 4 
Enuresis is both a symptom and a condition of intermittent incontinence that occurs exclusively 
during sleeping periods. Enuresis in children without any other LUT symptoms and without bladder 
dysfunction is defined as monosymptomatic enuresis (MNE). Children with enuresis and any LUT 
symptoms suffer from non-monosymptomatic enuresis (NMNE)(3).
In this chapter we described a retrospective study to evaluate the effectiveness of our outpatient 
program for enuresis in a tertiary center in accordance with the definitions of the ICCS 2006(4). 
Of the 66 included children with enuresis, 48 boys and 18 girls, with a mean age of 11 (± 2.6) 
years, 91% (n = 60) had NMNE. Urological co- morbidity was present in 59 children (89%). Nearly 
all children (n = 65) had already tried various treatments with insufficient success (99%). At the 
end of the training 46% had a full, 15% had a good and 21% had a partial response. Long-term 
results showed a continued success (6 months after treatment) in 55% (n = 49). Twelve months after 
treatment 53% (n = 34) of the patients was dry. In this study, part of the treatment effect could have 
been obtained by natural maturing, mostly after longer time. Overall, the use of medication showed 
a decline in time. In daily practice we experienced in selected cases a discrepancy between the strict 
way of defining treatment success and the clinical situation. With the current definitions, any degree 
of incontinence is defined as a wet night, so no improvement in gradation of wetting can be defined. 
Using additional validated quality of life questionnaires combined with outcome results can be a 
useful tool to measure patient satisfaction.
  
Chapter 5 
In this chapter we described the results of our study, titled ‘Positive short-term response of adapted 
dry bed training (DBT) in adolescents and young adults with treatment-resistant enuresis’. Treatment 
outcome was defined according to the ICCS guideline of 2014(3). In this it is also proposed to qualify 
the significance of enuresis as frequent (> 4 per week) or infrequent (< 4 per week).
The main changes of our modification to the classical dry bed training were the performance of the 
in-hospital adapted DBT during 5 days/4 nights in an age-matched group of participants, with a 
bedwetting alarm.
A descriptive, retrospective cohort study was performed based on chart data from patients 
consecutively treated with adapted DBT. In this study we enrolled 907 patients, aged 11-42 years 
(median 15 IQR 3.5). Of these, 866 patients followed the regular adapted DBT and 41 the adapted 
DBT ‘plus-group’. Eleven patients underwent adapted DBT twice due to inadequate response to the 
first treatment and are consequently described twice. At baseline, 81% had NMNE, 65% had primary 
enuresis, 46% had frequent enuresis and more than half of our patient group had mild complaints. 
All patients underwent several treatments in the past.
Adapted DBT appeared to be highly effective on the short-term, in adolescents and young adults with 
therapy-resistant enuresis, with a full response in 68% at 6 months. There were more females than 
males with a full response. Significantly more mild-enuresis patients had a full response than severe 
enuresis patients.
During the last outpatient clinic contact before the adapted DBT, 60% of patients used medication 
(44% desmopressin, which was stopped before the adapted DBT as part of the training program). 
After 6 months, only 3% of patients had restarted desmopressin and 5% used anticholinergics.
Despite the positive effect of the adapted DBT, 32% of patients still had enuresis, indicating the 
persisting nature of the disorder. To our knowledge this is currently the largest cohort study describing 
the effect of intensive training for enuresis in adolescents and young adults.
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Chapter 6
Intermittent (in/out) catheterisation (IC) is defined as drainage or aspiration of the bladder or a urinary 
reservoir with subsequent removal of the catheter(5). There are various intermittent catheterisation 
techniques and, unfortunately, it is not always clear what exactly is meant by a certain technique. 
According to the guideline of the European Association of Urology Nurses (EAUN)(6) a clean technique 
implies that the setting is non-sterile, the catheter is sterile or reusable, and with or without lubricant. 
Hand hygiene is by use of water and soap; genital hygiene is by use of water or water and soap and 
the catheter can be touched without gloves. The technique is overall the same for both children and 
adults, but specific approach and catheter sizes are present for children and adults(7,7a,8). In the new 
Dutch guideline IC in children it is recommended to teach IC to children when there a multidisciplinary 
team is available(7,7a).
In 2000 we introduced a specially adapted instructional model, a doll which can be converted into a 
girl or boy and can be catheterised, combined with a sequential (step-by-step) approach to reduce the 
fear of catheterisation and to facilitate the acceptance of IC (see addendum).
Nevertheless we experienced that for a small group of children for which the step-by-step approach 
in combination with an instruction model in an outpatient setting remained difficult to learn. For this 
group we developed a multidisciplinary, group-wise training program. In this chapter we described 
the results of this training program.
In two small groups 7 children, aged 7-12 years, and their parents were seen in our clinic in 6 meetings 
during 4 months. The children involved in this training had complex diagnoses or multiple congenital 
anomalies and needed intensive care from other specialists. By using a tell/show/do method each 
intervention was instructed in groups. The actual IC was performed individually in a private setting. The 
parents reported that they experienced the meetings as positive. Sharing difficulties and experiences 
with other parents was positive; this was also true for the children. We experienced that the children 
became less anxious and learned IC cooperatively and that the parents shared their difficulties and 
became more confident in coaching their child while exercising at home and in our outpatient clinic. 
Children and parents appeared to experience great support and pleasure in (e-mail) contact with their 
fellow sufferers. In selected cases group interactions and a multidisciplinary approach seems to be of 
great help in learning IC.
Chapter 7
Transition, which is part of growing up, refers to the process of becoming independent as an 
adolescent and adult patient(9).
The pediatric urology department of the Radboudumc Amalia Children’s hospital participated in 
the Dutch quality improvement program ‘On Your Own Feet ahead!’ (www.opeigenbenen.nu). The 
program offers support to teams treating adolescents with a variety of chronic conditions, but without 
a specific urological perspective. During this program we investigated different aspects of transition 
in pediatric urology patients. The objective was to clarify those aspects that needed to be addressed 
in the transition process from pediatric to adult urology, and to explore possible problems in order to 
improve transition. The patients were adolescents with a need for lifelong urological care due to a 
complex bladder disorder.
Eighty patients born between 1975 and 1998 with a chronic bladder condition received a questionnaire. 
They were divided into pre- and post-transfer groups. Parents of post-transfer patients formed a 
third group. Fifty-eight patients responded, of which 55 were pre-transfer and 3 were post-transfer 
patients plus parents. An adequate level of disease-related knowledge was reported. Relationships, 
sexuality and fertility were hardly talked about. Parents played an important role, which patients 
appreciated, confirming their dependency. It appeared that the relationship and confidence built-up 
with the pediatric urologist impeded the transfer.
These findings have been used to improve support during transition by creating an individual transition 
protocol. This article was the first pediatric urological study describing the process of about transition 
of care in The Netherlands.
120 121 124 117
113 128 125 116
B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 80% B C M Y B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B C M Y
1
2
3
4
5
5
4
3
2
1
2
3
4
5
5
4
3
2
B C M Y 40% 80% B4 C4 M4 Y4 MY CY CM B C M Y 40% 80% B C M Y CMY CMY B4 C4 M4 Y4 40% 80% B C M Y B C M Y 40% 80% B C M Y B C M Y 40% 80% B C M Y
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Prinect/FOGRA 4 Dipco 2.1 Format 74 © 2004 FOGRA/Heidelberger Druckmaschinen AG
27
62
57
_2
76
25
7 
- F
ro
nt
   
- B
IW
_F
B 
00
8 
- 1
2/
2/
20
15
 1
2:
18
:2
3 
PM
 - 
Bl
ac
k
27
62
57
_2
76
25
7 
- F
ro
nt
   
- B
IW
_F
B 
00
8 
- 1
2/
2/
20
15
 1
2:
18
:2
3 
PM
 - 
Cy
an
27
62
57
_2
76
25
7 
- F
ro
nt
   
- B
IW
_F
B 
00
8 
- 1
2/
2/
20
15
 1
2:
18
:2
3 
PM
 - 
M
ag
en
ta
27
62
57
_2
76
25
7 
- F
ro
nt
   
- B
IW
_F
B 
00
8 
- 1
2/
2/
20
15
 1
2:
18
:2
3 
PM
 - 
Ye
llo
w
276257_276257 - Front   - BIW_FB 008 - 12/2/2015 12:18:23 PM - BlackCyanM gentaYellow
125
Chapter 8
Between 2004 and 2006 a qualitative study investigating the factors that determine the adherence 
of intermittent catheterisation by patients or caregivers was performed in The Netherlands(8). Based 
on the outcome of this study, a national guideline and a non-commercial information brochure were 
produced and introduced. However, after the implementation of this guideline it was still unknown 
how many patients or caregivers successfully perform IC. In this chapter we describe a prospective 
multicenter study conducted in a university, a general hospital and a rehabilitation center with a 
one year follow-up to investigate which factors determine successful catheterisation. Patients with a 
variety of diagnoses who were advised IC were enrolled. Patients had to perform IC at least once a 
day and for ≥ 3 months. Data were obtained by questionnaires.
One hundred and twenty nine patients referred for IC were evaluated. After one year 59 patients still 
performed IC, of these 47 (86%) patients reported that catheterisation became part of their life or 
that it had a positive effect on their life.
For the total study group the VAS-score on quality of life improved, and in the King’s Health 
questionnaire the impact of the bladder problem in daily life, limitations in daily activities and
negative emotions significantly decreased over time. A weak correlation between increasing age and 
ceasing of catheterisation was found. However, we feel that this correlation is not strong enough to 
not discuss the possibility of starting IC with elderly patients. Fifty per cent of the patients stopped IC 
because their bladder function had been recovered. To our knowledge this has never been reported 
before. Further prospective studies on long-term adherence of IC in larger groups need to be explored. 
Definition of intermittent catheterisation, patient education, catheter-use, frequency and follow-up 
care must be better documented to compare results.
Chapter 9
In this chapter we describe the results of the study ‘How patients experience intermittent catheterisation 
in everyday life’. Since intermittent catheterisation is an established treatment in urology, it is important 
to know the barriers and facilitators that patients have to deal with in everyday life. A qualitative, 
semi-constructed in-depth interview study was conducted in a university, a general hospital and a 
rehabilitation center. All patients of the quantitative study of Chapter 8 were eligible for this study. Of 
the patients who met the inclusion criteria, every fourth patient was invited by a letter to participate 
in an interview. Of the eleven included patients six were male and the mean age of the patients was 
57 (33-77) years old.
This study showed that patients are satisfied about the instruction and the follow-up care. The 
advantages of catheterisation were in most patients a relief of their complaints. Patients preferred 
to have a choice for the most comfortable catheter. Patients encountered a lack of understanding 
from their environment when talking about catheterisation. Intermittent catheterisation was of no 
influence on intimacy between partners, but other problems like traumatic experiences and co-
morbidity were mentioned.
In everyday life, the preparation before the handling is more difficult than the catheterisation itself 
and patients felt bounded by catheterisation moments. More research is needed to investigate the 
relation of intimacy and adherence issues in the long-term. The outcome of this study was used to 
improve the content of the patient instruction leaflet and the guideline.
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General discussion and future perspective
The studies that are presented in this thesis give many new insights in the issues that exist with 
urotherapy and specific interventions, such as intermittent catheterisation. Much of this has been 
used to further develop treatment guidelines. However the studies have limitations that can cause 
bias of the results and conclusions. Some studies were retrospective which can give bias because of 
the heterogeneous but at the same time highly selected population, the lack of a control group or 
the lack of validated questionnaires.
The retrospective studies about urotherapy including enuresis show a full response of 42 - 68%. It 
appears that using the outcome measures according to the ICCS gives lower full response rates than 
when using self-designed outcome measurements.
During the study period of this thesis a new version of the ICCS guideline(3) was published in which 
outcome measures have been adapted from four outcome possibilities in 2006(4) to three in 2014. 
These adjustments make comparing results of urotherapy over the years difficult. How to measure 
and convert the severity and the decrease of incontinence into the outcome measurements is not yet 
described in the current guideline. Therefore we introduced a more specific scoring system for day 
time incontinence. We hope that other researchers will take over this scoring system and that in the 
future revision of the latest guideline adaptations are made involving better evaluation parameters.
In enuresis treatment with the current definitions any degree of incontinence should be defined 
as a wet night, so no improvement in gradation of wetting can be defined. In daily practice we 
experienced in selected cases a discrepancy between the strict way of defining treatment success 
and the clinical situation. In future enuresis treatment and research, validated QoL questionnaires 
that address this issue are needed. We feel that the scoring system that we introduced for daytime 
incontinence can be of help here.
There is sparse literature on treatment failure of urotherapy. We learned from the enuresis group that 
when alarm treatment is not successful, after two years a new alarm treatment can be advised(13). 
From a long term follow-up study concerning urotherapy in children, we know that most of the 
children with originally moderate and poor result, reported good results at long-term follow-up(14). 
One should realize that in conservative therapies in children part of the treatment effect may be the 
result of natural maturing, mostly in the long-term results.
From our practice based experience we sometimes advise children and parents to be patient and 
explain that natural maturing is possible, or we discuss other treatment possibilities. Future studies are 
needed to investigate how success can better be predicted for specific groups of patients.
We updated our urotherapy protocol and the personal monitoring booklet in 2014-2015 for better 
registration. Quality of life (QoL) and patient satisfaction are nowadays important measuring points. 
We will therefore introduce a pilot with 3 validated questionnaires: the Pediatric Incontinence 
Questionnaire (PIN-Q)(10), the Strengths and Difficulties Questionnaire SDQ(11) and the Nosiq(12) to 
investigate Qol before and after urotherapy. Additionally, we hope to detect in an earlier phase if 
psychological help is needed. In general, QoL issues need more emphasis.
The retrospective cohort about transition gave insight in the different aspects of transition in pediatric 
urology patients, using a self-designed questionnaire. The findings have been used to improve support 
during transition by creating an individual transition protocol. At this moment we investigate the 
long-term results of this implementation- using the same questionnaires. Validated questionnaires in 
this field are also needed.
The study ‘Which factors make Clean Intermittent (Self) Catheterisation successful?’ is the first 
prospective study in The Netherlands on this subject. Current literature shows few prospective 
studies regarding this subject. There is a lack of validated questionnaires which can be used in this 
patient group. We used one Qol validated questionnaire, the others were self-designed. Nowadays, 
a specific validated questionnaire regarding intermittent catheterisation and quality of life, the ISC-Q 
(15), is available, ; it evaluates aspects of quality of life related to intermittent self-catheterisation. It 
is recommended to use this instrument alongside a generic Qol measure to understand a broader 
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perspective of Qol. This questionnaire still needs to be translated and validated in Dutch.
In the qualitative study an interview guide consisting of three main questions was developed- after 
studying current literature, consulting three expert continence nurses and finalized after two pilot 
interviews. The researcher was not an expert in interviewing patients. To increase the quality of the 
interviews and the skills of the interviewer the first two interviews were used to reflect on both the 
role of the interviewer and the questions asked. Reflection on interviews and skills of the interviewer 
was performed by a second researcher. It remains to be decided whether to do the interviews by 
an experienced interviewer or by a non-experienced reviewer, who is none the less an expert in 
continence care.
Over the last twenty years there have been major developments in the field of nursing care in The 
Netherlands. Specialized care and formalization of the education of nurse practitioners with a master’s 
degree are some of these important developments to improve the quality of patient care.
In medical care it is common to substantiate the care by research and to translate this into evidence-
based guidelines. For nursing care this still is a big challenge for a lot of areas, including urotherapy 
and specific nursing interventions.
But at least in (pediatric) urology there is a growing interest in research and implementation of 
(nursing) studies and guidelines. Medical interventions, like new medication, operation techniques or 
new ideas about treatments, are an ongoing processes. The involvement of conservative treatment 
options one way or another always needs to be (re-)considered. To be aware of new developments, 
medical as well as nursing, nurses need to keep up their knowledge and training and, if relevant, need 
to adapt to new insights and discuss this with all caretakers involved.
Nurse practitioners play an important role in these developments. They have learned to interpret 
literature, how to set up and perform research, how to implement new developments and how to 
discuss these developments with medical specialists. They need to transfer this knowledge to nurses, 
urotherapists, residents and medical specialists in the field.
In general, nursing care is more time-consuming and always was a part of the medical finance 
structure. Over the last years a lot of hospitals in The Netherlands started with urotherapy at pediatric 
or urology clinics. The structure for urotherapy with biofeedback differs per clinic depending on 
the schedule and timeline of urotherapy. In principal urotherapy is part of the medical treatment. 
Only some proceedings can be reimbursed, for example urotherapy in day care or hospitalization 
or a flowmetry measurement. In the literature no studies are found showing which schedule and 
timeline is preferable, taking into account results, time and finance. Future studies are recommended 
concerning these aspects.
Other types of instruction, for example with computer games, are ideas of great interest that are 
being developed. This is also true for new devices for people with urinary problems, whether or not 
digitally controlled. Connecting via virtual ways for remote consultations is something to consider 
for future implementation. Studies are needed if these developments can take over some part of 
urotherapy or instructions, or if these will be supportive.
Today, we see a lot of children that have already been trained before. Training is often started at a 
relatively young age and many children and parents faced treatment failures over the years. This can 
cause a lack of confidence in the child, and/ or conflicts between child and parents. In these cases 
a multidisciplinary approach is more and more needed, especially with the help of the psychologist. 
Further research is needed to confirm this. 
Insurance rules regarding continence materials in children and adults are changing in The Netherlands. 
When children enter nursery school, parents are responsible for changing the continence material and 
sometimes children are not welcome at school when wearing continence material. Nowadays a lot 
of children have several care takers- with sometimes different rules or ideas about continence. These 
causes are possibly reasons why parents search for help at a younger age.
Adults need to contribute financially when starting with devices. Insurance rules make it more and 
more difficult to make a patient related choice. This is partly the result of little or no research regarding 
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devices and QoL. Finance and insurance rules threaten the care of patients, hopefully this will not 
become more important than QoL for our patient group.
Multiresistant bacteria are a growing problem worldwide. In order to be less dependent on antibiotics 
or to reduce UTI’s conservative treatments, such as urotherapy or specific interventions, must be 
considered. These therapies can reduce the recurrence of UTI’s.
In conclusion, this thesis aims to ensure that more standard urotherapy and specific interventions 
will be given and pleads for the use of standardized outcome variables in studies in the field of 
urotherapy en specific interventions. More knowledge and the development of more nursing research 
and evidence-based nursing guidelines will increase awareness and will increase the potency and 
power of nursing care for the individual child and/or parent or adult.
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Samenvatting
Urotherapie of specifieke interventies gegeven door een urotherapist, zoals een kinder- en/of 
volwassen urologie verpleegkundig specialist biedt verschillende behandelingsmogelijkheden 
voor urine-incontinentie, urine retentie, enuresis of urineweginfecties (UWI’s) bij zowel kinderen, 
adolescenten en volwassenen. Invasieve medische interventies voor deze klachten hebben niet altijd 
de voorkeur, zijn niet effectief genoeg, niet mogelijk of bieden slechts een gedeeltelijke oplossing(1,2).
De huidige richtlijn van de International Children’s Continence Society (ICCS)(3) beschrijft dat 
comorbiditeit relevant en belangrijk is om rekening mee te houden voor onderzoekers die LUT 
bij kinderen bestuderen. Comorbiditeit kan bestaan uit: constipatie en fecale incontinentie, UWI, 
‘asymptomatische’ bacteriuria, vesicoureterale reflux, neuropsychiatrische omstandigheden (ADHD, 
ASD), verstandelijke beperkingen, stoornissen van de slaap (slaapapneu, parasomnieën) en de body 
mass index. Dit weerspiegelt de relatie met de verschillende omstandigheden en de complexiteit van 
urotherapie en specifieke interventies.
Dit proefschrift bevat de resultaten van zeven conservatieve verpleegkunde studies die gericht zijn op 
het verbeteren van de kwaliteit van de zorg voor kinderen, adolescenten en volwassenen met urine-
incontinentie en / of enuresis, UWI’s en retentie.
Hoofdstuk 1
In hoofdstuk 1 worden de definities en prevalentie van de relevante onderwerpen besproken. 
Vervolgens wordt een overzicht van de beschikbare literatuur van urotherapie en specifieke interventies 
beschreven.
Gedurende de periode van dit proefschrift werd een nieuwe versie van de ICCS-richtlijn(3) gepresenteerd 
waarin uitkomstmaten zijn aangepast op basis van vier uitkomstmogelijkheden in 2006(4) tot drie in 
2014(3). Deze aanpassingen maken het moeilijk om de resultaten van urotherapie gedurende de jaren 
te vergelijken.
Hoofdstuk 2
De definities van urotherapie en urotherapist worden beschreven volgens de laatste ICCS-richtlijn(3) 
in dit hoofdstuk. Urotherapie bij kinderen is een conservatieve therapie bij disfunctie van de lagere 
urinewegen (LUT). Urotherapie kan worden onderverdeeld in standaard therapie en specifieke 
interventies. Het doel van urotherapie is het mictie patroon normaliseren en verdere functionele schade 
vermijden. Urotherapie wordt gegeven door een urotherapist. In het algemeen zijn urotherapisten 
professionals met een verpleegkundige of psychologische achtergrond. De verschillende opties en 
protocollen in Nederland worden beschreven in hoofdstuk 2.
Hoofdstuk 3
In dit hoofdstuk onderzochten wij de effectiviteit van ons urotherapie programma bij kinderen- 
volgens de ICCS definities uit 2006(4). De ICCS richtlijn beschrijft niet hoe urineverlies moet worden 
gemeten en hoe de resultaten van de behandeling moeten worden bepaald. Vaak wordt urineverlies 
bijgehouden in het mictie dagboek door het tekenen van wolken (nat) of zonnen (droog) door de 
kinderen. In onze studie moesten kinderen en/of ouders incontinentie graderen: ‘graad 1’ voor het 
verliezen van een aantal druppels, ‘graad 2’ voor verlies van scheutjes (natte onderbroek) en ‘graad 
3’ wanneer de bovenkleding nat werd. Wij beseffen dat dit nog steeds een grove meting was, maar 
een in een thuissituatie de meest haalbare. Om de data te converteren naar behandelingsuitkomsten 
van de ICCS(4) hebben wij een nieuw objectief beoordelingssysteem geïntroduceerd dat de ernst van 
de incontinentie vaststelt om het effect van urotherapie bij kinderen met incontinentie kwantitatief 
te kunnen bepalen. Hiervoor werden de ernst en het aantal incontinentie momenten per week 
gecombineerd met de resultaten.
Aan het begin en het einde van het programma werden de kinderen gedurende een week geëvalueerd 
door middel van de incontinentie momenten overdag en de ernst ervan , hierbij gebruikmakend 
van het scoringssysteem. Daarnaast werden metingen van de standaard uitgevoerde flowmetrie 
onderzocht. In onze groep konden 90 van de 122 kinderen worden geëvalueerd. Van deze groep 
gaven 78% aan het eind van de training verbetering van de urine-incontinentie overdag (gedeeltelijke 
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of goede respons) aan, waarbij 42% helemaal droog werd (volledige respons). Er was een significante 
vermindering van de dagelijkse mictiefrequentie (p < 0.0001) en van residu na mictie (p < 0.003) en 
een verbetering van het flow patroon (p < 0.05). Zover ons bekend, was dit de eerste studie waarin 
de ernst van de continentie en het aantal incontinentie momenten per week werden gecombineerd 
om de uitkomst te bepalen
Hoofdstuk 4
Enuresis is zowel een symptoom en een conditie van intermitterende incontinentie dat uitsluitend 
voorkomt tijdens het slapen. Enuresis bij kinderen zonder enige andere LUT symptomen en zonder 
blaasdisfunctie wordt gedefinieerd als monosymptomatische enuresis (MNE). Kinderen met enuresis 
en LUT symptom(en) lijden aan non-monosymptomatische enuresis (NMNE). In dit hoofdstuk worden 
de resultaten beschreven van een retrospectieve analyse naar de effectiviteit van onze poliklinische 
behandeling voor enuresis in een tertiair centrum, volgens de definities van de ICCS 2006(4). Van 
de 66 kinderen met enuresis, 48 jongens en 18 meisjes, met een gemiddelde leeftijd van 11 (± 
2,6) jaar, had 91% (n = 60) NMNE. Urologische comorbiditeit was aanwezig in 59 kinderen (89%). 
Bijna alle kinderen (n = 65) hadden al een aantal therapeutische behandelingen met onvoldoende 
succes geprobeerd (99%). Aan het einde van de training had 46% een volledig, 15% een goede en 
21% een partiële respons. Lange termijn resultaten toonden een voortdurend succes (6 maanden 
na de behandeling) in 55% (n = 49). Twaalf maanden na de behandeling waren 53% (n = 34) 
van de patiënten droog. Een deel van het behandelingseffect in deze studie zou het resultaat van 
natuurlijke rijping kunnen zijn, met name in de resultaten op lange termijn. In het algeheel daalde 
het medicijngebruik met de tijd. In de dagelijkse praktijk ervoeren we in sommige casussen een 
discrepantie tussen de wetenschappelijke manier van het definiëren van het succes in de klinische 
situatie. Met de huidige definities moet elke vorm van incontinentie als een natte nacht gedefinieerd 
worden; er is dus geen gradering van incontinentie mogelijk. Aanvullende gevalideerde kwaliteit van 
leven gecombineerd met uitkomst maten kan een waardevol instrument zijn om patiënttevredenheid 
te meten.
Hoofdstuk 5
In dit hoofdstuk worden de resultaten beschreven van onze studie ‘Positieve korte termijn respons van 
een aangepaste droogbedtraining (DBT) bij adolescenten en jong volwassenen met therapieresistente 
enuresis’. De behandelingsuitkomst is gedefinieerd volgens de ICCS-richtlijn van 2014(3). In deze 
richtlijn werd ook voorgesteld om enuresis te kwalificeren als frequent (> 4 per week) of niet frequent 
(<4 per week).
De belangrijkste wijziging ten opzichte van de klassieke droogbedtraining was het uitvoeren van 
de aangepaste DBT in leeftijdgelijke groepen deelnemers, klinisch, gedurende 5 dagen/4 nachten 
met een plaswekker. Een beschrijvende, retrospectieve cohort studie werd uitgevoerd op basis van 
gegevens uit de medische status van patiënten die behandeld waren met de aangepaste DBT. In deze 
studie werden 907 patiënten geïncludeerd in de leeftijd van 11-42 jaar oud (mediaan 15 IQR 3.5). 
Van deze groep volgden 866 patiënten de reguliere aangepaste DBT en 41 de aangepaste DBT ‘plus-
groep’. Elf patiënten ondergingen de aangepaste DBT tweemaal door onvoldoende respons op de 
eerste behandeling en zijn derhalve tweemaal beschreven. Bij aanvang had 81% NMNE, 65% primaire 
enuresis en 46% frequente enuresis en meer dan de helft van deze groep had milde klachten. Alle 
patiënten ondergingen verscheidene behandelingen in het verleden. De aangepaste DBT bleek zeer 
effectief voor de korte termijn te zijn bij adolescenten en jonge volwassenen met therapieresistente 
enuresis, waarbij 68% droog was na 6 maanden. Er waren meer vrouwen dan mannen met een 
volledige respons. Significant meer milde enuresis patiënten hadden een volledige respons dan de 
ernstige enuresis patiënten.
Gedurende het laatste poliklinische contact vóór de aangepaste DBT gebruikte 60% van de patiënten 
medicatie (44% desmopressine, dat vóór de aangepaste DBT werd gestopt als onderdeel van het 
trainingsprogramma). Na 6 maanden was bij 3% van de patiënten desmopressine herstart en 
gebruikte 5% anticholinergica.
Ondanks het positieve effect van de aangepaste DBT hadden nog 32% van de patiënten enuresis, wat 
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aangeeft dat de aandoening hardnekkig kan zijn. Wij denken dat dit momenteel de grootste cohort 
studie is die het effect van intensieve training voor enuresis bij adolescenten en jong volwassenen 
beschrijft.
Hoofdstuk 6
Intermitterend (in/uit) katheterisatie (IC) wordt gedefinieerd als drainage of aspiratie van het blaas- of 
urinereservoir waarbij de katheter telkens weer wordt verwijderd(5). Er zijn verschillende IC technieken 
maar helaas is het niet altijd duidelijk wat precies wordt bedoeld met een bepaalde techniek. Volgens 
de richtlijnen van de European Association of Urology Verpleegkundigen (EAUN)(6) houdt een 
schone techniek in dat de setting niet steriel is, de katheter steriel of herbruikbaar- en met of zonder 
glijmiddel. Handhygiëne is het gebruik van water en zeep; genitale hygiëne is het gebruik van water, 
of water en zeep en dat de katheter kan worden aangeraakt zonder handschoenen. De techniek is 
over het algemeen dezelfde voor kinderen als voor volwassenen, maar met een specifieke aanpak en 
kathetermaten voor kinderen en volwassenen(7,7a,8). In de nieuwe Nederlandse richtlijn IC bij kinderen 
wordt aanbevolen om alleen IC aan kinderen te leren als er een multidisciplinair team beschikbaar 
is(7,7a).
In 2000 hebben wij een speciaal instructiemodel geïntroduceerd. Een pop die kan worden ‘omgebouwd’ 
tot een meisje of jongen en kan worden gekatheteriseerd in combinatie met een stap-voor-stap 
aanpak om de angst voor het katheteriseren te verminderen en de acceptatie te vergemakkelijken 
(zie bijlage). Desondanks ondervonden wij dat het leren van IC met deze poliklinische stap-voor-stap 
aanpak gecombineerd met een instructie model voor een kleine groep kinderen te moeilijk bleef. 
Voor deze groep ontwikkelden wij een multidisciplinaire groepstraining.
In dit hoofdstuk worden de resultaten van deze groepstraining beschreven. In twee kleine groepen 
werden zeven kinderen van 7-12 jaar oud en hun ouders gezien in onze kliniek in 6 bijeenkomsten 
gedurende 4 maanden. De kinderen die bij deze training betrokken waren, hadden complexe diagnoses 
of meerdere aangeboren afwijkingen en hadden ook veel zorg van andere specialisten nodig. Door het 
gebruik van een ‘vertellen/laten zien/doen’ methode werd elke interventie groepsgewijs geïnstrueerd. 
De daadwerkelijke uitvoering van IC werd afzonderlijk uitgevoerd in een privéomgeving (instructie 
kamer).
De ouders ervoeren de bijeenkomsten als positief. Het delen van problemen en ervaringen met andere 
ouders was positief; dit gold ook voor de kinderen. Wij constateerden dat de kinderen minder angstig 
werden en coöperatief waren. Ouders konden hun moeilijkheden delen met andere ouders en zij 
kregen meer vertrouwen in het coachen van de handeling bij hun kind thuis en in onze polikliniek. 
Kinderen en ouders leken een grote steun van en
plezier in het (e-mail) contact met hun lotgenoten te ervaren. In geselecteerde gevallen kunnen een 
groepsinteractie en een multidisciplinaire benadering een grote hulp zijn bij het leren van IC.
Hoofdstuk 7
Transitie maakt deel uit van het opgroeien en heeft te maken met het proces van verzelfstandiging 
als puber naar volwassen patiënt(9).
De kinderpolikliniek afdeling urologie van het Radboudumc Amalia Kinderziekenhuis heeft 
deelgenomen aan het Nederlandse kwaliteitsverbetering programma ‘Op Eigen Benen vooruit!’ 
(www.opeigenbenen.nu). Het programma werd ter ondersteuning aangeboden aan teams die 
jongeren met een verscheidenheid van chronische aandoeningen behandelden, maar zonder een 
specifieke urologische perspectief. Tijdens dit programma onderzochten wij verschillende aspecten 
van transitie bij kinderurologische patiënten. Het doel was om die aspecten, die nodig zijn in het 
transitieproces van kinderen tot volwassen urologie aan te pakken en de mogelijke problemen te 
onderzoeken om het transitie traject te verbeteren. De patiënten waren adolescenten die door hun 
complexe aandoening van de blaas levenslang urologische zorg nodig hadden.
Tachtig patiënten geboren tussen 1975 en 1998 met een chronische blaasconditie ontvingen een 
vragenlijst. Zij werden verdeeld in pre- en post-transitie groep. Ouders van post-transitie patiënten 
vormden een derde groep.
Achtenvijftig patiënten reageerden, waarvan er 55 pre-transitie en 3 post-transitie patiënten en 
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hun ouders waren. Een adequaat niveau van ziektegerelateerde kennis werd gemeld. Relaties, 
seksualiteit en vruchtbaarheid werden nauwelijks besproken. Ouders speelden een belangrijke rol 
die gewaardeerd werd door de patiënten, maar ook hun afhankelijkheid bevestigde. Het bleek dat 
de relatie en het met de kinderuroloog opgebouwde vertrouwen de transitie belemmerde. Deze 
bevindingen zijn gebruikt om de transitie te verbeteren door het creëren van een individuele transitie 
protocol. Dit artikel was het eerste kinderurologisch onderzoek dat het proces van transitie van zorg 
in Nederland beschrijft.
Hoofdstuk 8
Tussen 2004 en 2006 is een kwalitatief onderzoek uitgevoerd bij patiënten of verzorgers in Nederland 
naar de factoren die het volhouden van intermitterende katheterisatie bepalen(8). Op basis van de 
uitkomsten van deze studie werd een landelijke richtlijn en een niet-commerciële informatie brochure 
geproduceerd en geïntroduceerd. Echter, na de implementatie van deze richtlijn, was het nog steeds 
onbekend hoeveel patiënten of mantelzorgers succesvol IC uitvoerden. In dit hoofdstuk beschrijven 
wij een prospectieve studie naar de factoren die succesvol katheteriseren beïnvloeden met een 
follow-up van een jaar, die werd uitgevoerd in een universitair ziekenhuis, een algemeen ziekenhuis 
en een revalidatiecentrum. Patiënten met verschillende diagnoses, waarvoor IC werd geadviseerd 
werden geïncludeerd. De patiënten moesten gedurende ≥ 3 maanden ten minste eenmaal per dag 
IC toepassen. De gegevens werden verzameld door middel van vragenlijsten. Er werden 129 voor IC 
verwezen patiënten geëvalueerd. Na een jaar voerden nog 59 patiënten IC uit; van deze groep gaven 
47 (86%) patiënten aan dat IC een deel van hun leven was geworden, of dat het een positief effect 
op hun leven had. Een zwakke correlatie werd gevonden tussen toenemende leeftijd en stoppen van 
IC.
Voor de hele studiegroep verbeterde de VAS-score lijst, kwaliteit van leven en in de King’s Health 
vragenlijst verminderden de impact van het blaasprobleem op het dagelijks leven, de beperkingen in 
het dagelijks leven en de negatieve emoties significant gedurende die periode.
Er werd een zwakke correlatie gevonden tussen oplopende leeftijd en het stoppen met IC. Wij zijn 
echter van mening dat deze correlatie niet sterk genoeg is om bij ouderen de mogelijkheid van het 
starten met IC niet te bespreken. Van de patiënten die stopten met IC was dit in 50% omdat de 
blaasfunctie herstelde; zover ons bekend, is dit nooit eerder gerapporteerd.
Verdere prospectieve studies naar IC in grotere groepen moeten worden onderzocht. De definitie 
van IC, patiënteducatie, kathetergebruik, frequentie en follow-up zorg moeten beter worden 
gedocumenteerd om resultaten te kunnen vergelijken.
Hoofdstuk 9
In dit hoofdstuk onderzochten wij de resultaten van de studie “Hoe ervaren patiënten intermitterend 
katheteriseren in het dagelijks leven’. Sinds IC een gevestigde behandeling is in de urologie, is het 
belangrijk om te weten welke belemmerende en bevorderende factoren patiënten in het dagelijks 
leven ervaren. Een kwalitatief, semi-constructed diepte-interview studie werd uitgevoerd in een 
universiteit ziekenhuis, een algemeen ziekenhuis en een revalidatiecentrum. Alle patiënten van de 
kwantitatieve studie uit hoofdstuk 8 kwamen in aanmerking voor deze studie. Van de patiënten die 
aan de criteria voldeden, werd elke vierde patiënt via een brief uitgenodigd om deel te nemen aan 
een interview.
Van de elf geïncludeerde patiënten waren er zes van het mannelijk geslacht en de gemiddelde leeftijd 
van de patiënten was 57 (33-77) jaar. Deze studie liet zien dat patiënten tevreden waren over de 
instructie en follow-up zorg. De voordelen van IC waren bij de meeste patiënten verlichting van hun 
klachten. Patiënten ervoeren het als voordeel als zij een keuze hadden voor de meest comfortabele 
katheter. Patiënten ervoeren een gebrek aan begrip wanneer zij IC besproken met hun sociale 
omgeving. Intermitterend katheteriseren had geen invloed op de intimiteit tussen partners, maar andere 
problemen, zoals traumatische ervaringen en co-morbiditeit, werden genoemd als beïnvloedende 
factoren. In het dagelijks leven ervoeren patiënten dat de voorbereiding van de handeling moeilijker 
was dan de katheterisatie zelf en voelden zij zich gebonden door de katheterisatie tijden. Meer 
onderzoek is nodig naar de relatie op de intimiteit en factoren die het volhouden op de lange termijn 
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beïnvloeden. De resultaten van dit onderzoek werden gebruikt om de inhoud van de informatiefolder 
en de richtlijn te verbeteren. 
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Algemene discussie en toekomst perspectieven
De studies in dit proefschrift geven veel nieuwe inzichten in de problemen die er bestaan bij 
urotherapie en specifieke interventies, zoals intermitterende katheterisatie. Veel van deze inzichten 
zijn gebruikt voor verdere ontwikkeling van richtlijnen. Echter de studies hebben ook beperkingen die 
een vertekening van de resultaten en conclusies kunnen geven. Sommige studies waren retrospectief 
en kunnen een vertekening geven door heterogene, maar tegelijkertijd sterk geselecteerde populaties, 
het ontbreken van een controle groep of gevalideerde vragenlijsten.
De retrospectieve studies over urotherapie en enuresis vertonen een volledige respons van 42-
68%. Het lijkt erop dat het gebruik van uitkomstresultaten volgens de ICCS een lagere volledige 
respons, dan wanneer er gebruik is gemaakt van zelf ontworpen uitkomstmaten. Gedurende de 
onderzoeksperiode van dit proefschrift werd een nieuwe versie van de ICCS-richtlijn(3) gepubliceerd, 
waarin de uitkomstmogelijkheden zijn aangepast van vier in 2006(4) tot drie in 2014(3). Deze 
aanpassingen maken het moeilijk om de resultaten van urotherapie gedurende de jaren te vergelijken.
In de huidige richtlijn wordt niet beschreven hoe de ernst en de afname van incontinentie te 
meten en om te zetten in uitkomstmaten. Hiervoor hebben wij een meer specifiek scoresysteem 
voor incontinentie overdag geïntroduceerd. Wij hopen dat andere onderzoekers dit scoresysteem 
overnemen en dat in de toekomst bij herziening van de laatste richtlijn aanpassingen worden gemaakt 
met betrekking tot een betere evaluatie van de parameters.
Met de huidige enuresis definities wordt elke mate van incontinentie gedefinieerd als een natte 
nacht, dus verbetering in gradatie van incontinentie wordt niet gedefinieerd. In de dagelijkse praktijk 
ervoeren wij in bepaalde gevallen een discrepantie tussen de strikt wetenschappelijke manier van 
definiëren van het succes van de behandeling en de klinische situatie. In toekomstig onderzoek naar 
enuresis behandeling en onderzoek zijn gevalideerde Qol vragenlijsten nodig. We denken dat een 
scoringssysteem zoals wij hebben ingevoerd voor het scoren van incontinentie overdag kan helpen.
Er is beperkte literatuur over het falen van urotherapie. Van de enuresis groep hebben we geleerd dat 
als een alarm behandeling niet succesvol is, na twee jaar een nieuwe alarmbehandeling kan worden 
geadviseerd(13). Uit een lange termijn follow-up studie over urotherapie bij kinderen weten wij dat 
het merendeel van de kinderen met een aanvankelijk matig en slecht resultaat op de lange termijn 
goed resultaat hadden(14). Bij kinderen die conservatieve therapieën volgen, dient er bij de resultaten 
op de lange termijn rekening mee te worden gehouden dat een deel van het behandelingseffect 
het resultaat van natuurlijke rijping kan zijn. Uit praktijkervaring adviseren wij kinderen en ouders 
soms om geduldig te zijn en leggen uit dat natuurlijke rijping mogelijk is, of wij bespreken andere 
behandelmogelijkheden. Toekomstige studies zijn nodig om te kijken of succes beter te voorspellen is 
voor specifieke patiëntengroepen.
We hebben ons urotherapie protocol en het persoonlijke werkboek in 2014-2015 geüpdatet voor 
een betere registratie. Kwaliteit van leven (Qol) en patiënttevredenheid zijn tegenwoordig belangrijke 
meetpunten. Hiervoor gaan wij een pilot introduceren met 3 gevalideerde vragenlijsten: de Pediatric 
Incontinence Questionnaire (PIN-Q)(10), de Strengths and Difficulties Questionnaire SDQ(11) en de 
Nosiq(12) om Qol te onderzoeken voor en na urotherapie. Daarnaast hopen wij dat wij in een eerdere 
fase kunnen ontdekken of psychologische hulp nodig is. In het algemeen moeten kwaliteit van leven 
kwesties meer nadruk krijgen.
De retrospectieve groep over transitie gaf inzicht in de verschillende aspecten van transitie van 
kinderurologische patiënten. Deze bevindingen zijn gebruikt om de begeleiding tijdens de transitie 
te verbeteren door het creëren van een individueel transitieprotocol. Op dit moment onderzoeken 
wij de lange termijn resultaten van deze implementatie waarbij gebruik wordt gemaakt van dezelfde 
vragenlijsten. Ook voor dit onderwerp zijn gevalideerde vragenlijsten nodig.
De studie ‘Welke factoren maken Intermitterende (zelf) katheterisatie succesvol?’ is de eerste 
prospectieve studie in Nederland met betrekking tot dit onderwerp. In de huidige literatuur zijn er slechts 
een paar prospectieve studies over dit onderwerp. Er is een gebrek aan gevalideerde vragenlijsten die 
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gebruikt kunnen worden voor deze patiëntengroep. Wij gebruikten één gevalideerde Qol vragenlijst; 
de anderen waren door ons zelf ontworpen. Tegenwoordig is er een specifieke gevalideerde vragenlijst 
met betrekking tot intermitterende katheterisatie en Qol, de ISC-Q(15) die aspecten van de Qol met 
betrekking tot intermitterende zelfkatheterisatie evalueert. Het wordt aanbevolen om deze vragenlijst 
naast een generieke Qol vragenlijst te gebruiken om een breder perspectief van Qol te begrijpen. 
Deze vragenlijst moet nog worden vertaald en gevalideerd in het Nederlands.
In het kwalitatieve onderzoek werd na het bestuderen van de huidige literatuur, consultering van 
drie deskundige continentie verpleegkundigen en afronding van twee pilot-interviews een interview 
richtlijn bestaande uit drie hoofdvragen ontwikkeld. De onderzoeker was geen expert in het 
interviewen van patiënten. Om de kwaliteit van de interviews en de vaardigheden van de interviewer 
te vergroten, werden de eerste twee interviews gebruikt om zowel de rol van de interviewer en de 
gestelde vragen te verbeteren. Reflectie op de interviews en vaardigheden van de interviewer werden 
uitgevoerd door een tweede onderzoeker. Het blijft moeilijk om te beslissen of de interviews door een 
ervaren of een niet-ervaren, maar expert in continentiezorg, interviewer moeten worden uitgevoerd.
In de afgelopen twintig jaar zijn er belangrijke ontwikkelingen op het gebied van de verpleegkundige 
zorg in Nederland geweest. Gespecialiseerde zorg en formalisering van het onderwijs van verpleegkundig 
specialisten met een master’s degree zijn een aantal van deze belangrijke ontwikkelingen teneinde de 
kwaliteit van de patiëntenzorg te verbeteren.
In de medische zorg is het gebruikelijk om de zorg te onderbouwen met onderzoek en dit te vertalen 
naar evidence-based richtlijnen. Voor verpleegkundige zorg dit is nog steeds een grote uitdaging op 
veel gebieden zoals urotherapie en specifieke verpleegkundige interventies.
Maar in de (kinder) urologie is er in ieder geval een groeiende interesse in onderzoek en 
implementatie van (verpleegkundige) studies en richtlijnen. Medische interventies, zoals nieuwe 
geneesmiddelen, operatietechnieken of nieuwe ideeën over behandelingen, zijn doorlopende 
processen. De betrokkenheid van conservatieve behandelingen moet altijd op een of andere manier 
(opnieuw) bekeken worden. Door bewust te zijn van nieuwe ontwikkelingen, zowel medische als 
verpleegkundige, moeten verpleegkundigen hun kennis en opleiding behouden en indien relevant, 
aanpassen aan nieuwe inzichten en deze bespreken met alle betrokken zorgverleners.
Verpleegkundig specialisten spelen een belangrijke rol bij deze ontwikkelingen. Zij hebben geleerd om 
literatuur te beoordelen, hoe onderzoek op te zetten en uit te voeren, hoe nieuwe ontwikkelingen te 
implementeren en hoe deze ontwikkelingen met medisch specialisten te bespreken. Zij moeten deze 
kennis overdragen aan verpleegkundigen, urotherapisten, assistenten en medisch specialisten in het 
aandachtsgebied.
In het algemeen is verpleegkundige zorg tijdrovend en altijd een onderdeel van de medische financiële 
structuur. Maar de organisatie en financiering van de zorg is aan het veranderen. Gedurende de laatste 
jaren zijn veel ziekenhuizen in Nederland gestart met urotherapie in kinder- of urologische klinieken. 
De structuur van urotherapie met biofeedback verschilt per kliniek, afhankelijk van de planning en 
het tijdspad van urotherapie. In principe valt urotherapie onder een medische behandeling. Slechts 
enkele procedures, zoals urotherapie in dagopname of ziekenhuisopname of een flowmetrie meting, 
kunnen worden vergoed. In de literatuur werden geen studies gevonden waaruit blijkt welk schema 
of tijdspad de voorkeur geniet, rekening houdend met de resultaten, tijd en financiën. Toekomstige 
studies over deze aspecten zijn aanbevolen.
Andere vormen van instructie worden ontwikkeld, bijvoorbeeld met computer games, en deze 
nieuwe ideeën kunnen van groot belang zijn. Dit geldt ook voor nieuwe apparaten voor mensen met 
urineproblemen, al dan niet digitaal gecontroleerd. Virtuele manieren om op afstand consultaties te 
doen is iets om te overwegen voor toekomstige implementatie. Studies zijn nodig om te kijken of 
deze ontwikkelingen een deel van urotherapie of instructies zouden kunnen overnemen, of dat deze 
ondersteunend zouden kunnen zijn.
Tegenwoordig zien wij veel kinderen die al eerder getraind zijn. Training is vaak al gestart op een 
relatief jonge leeftijd, veel kinderen en ouders zijn geconfronteerd met mislukte behandelingen 
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gedurende de jaren. Dit kan een gebrek aan vertrouwen bij het kind geven en/of conflicten tussen 
kind en ouders geven Bij deze groep is een multidisciplinaire aanpak steeds meer nodig, vooral met 
de hulp van de psycholoog. Verder onderzoek is nodig om dit te bevestigen.
Vergoedingen met betrekking tot incontinentiematerialen bij kinderen en volwassenen veranderen 
in Nederland. Als kinderen naar de kleuterschool gaan, zijn ouders verantwoordelijk voor het 
verschonen van het incontinentiemateriaal. Echter soms zijn kinderen niet welkom op school als zij 
nog incontinentiemateriaal dragen. Tegenwoordig hebben veel kinderen een aantal verzorgers met 
soms verschillende regels of ideeën over continentie. Dit kunnen mogelijk redenen zijn dat ouders op 
jongere leeftijd hulp zoeken.
Volwassenen moeten financieel bijdragen als zij hulpmiddelen zoals incontinentiemateriaal nodig 
hebben. Vergoedingsregels maken het steeds moeilijker om een patiëntgerelateerde keuze te maken. 
Dit is mede het gevolg van weinig of geen onderzoek met betrekking tot hulpmiddelen en kwaliteit 
van leven. Financiering en verzekeringsregels bedreigen de zorg voor onze patiënten groep. Hopelijk 
wordt dit niet belangrijker dan Qol.
Multiresistente bacteriën is een groeiend wereldwijd probleem. Conservatieve behandelingen, zoals 
urotherapie of specifieke interventies, moeten worden overwogen. Deze therapieën kunnen een 
vermindering van terugkerende UWI geven.
Samenvattend beoogt dit proefschrift dat er meer gestandaardiseerde urotherapie wordt gegeven 
en pleit het voor het gebruik van gestandaardiseerde uitkomst variabelen in studies op het gebied 
van urotherapie en specifieke interventies. Meer kennis en de ontwikkeling van meer verpleegkundig 
onderzoek en evidence-based verpleegkundige richtlijnen zal het bewustzijn en de potentie van de 
verpleegkundige zorg voor het individuele kind en/of de ouders of volwassenen bewerkstelligen.  
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ADDENDUM :
POINT OF TECHNIQUE: Using an instructional model to teach intermittent catheterisation 
to children
J.G. Cobussen-Boekhorst, M. Van Der Weide, W.F.J. Feitz and R.P.E. de Gier
BJU International 2000; 85; 551-553
Indications
Clean intermittent catheterization (CIC) is an important therapeutic tool in pediatric urology. 
CIC is performed in children for different reasons, e.g. to prevent deterioration in renal function, 
incontinence, neurogenic bladder, as urethral dilatation or if necessary, before surgical bladder 
reconstruction when CIC is expected to be used afterward. Many children with bladder emptying 
problems have achieved satisfactory dryness using CIC and children who cannot achieve complete 
dryness can reduce their incontinence to an acceptable level. Apart from the benefit of promoting 
continence, CIC also significantly decreases the incidence of bacteriuria. CIC is not usually associated 
with major medical complications; those that occur are usually the result of incorrect technique. 
The most common are a traumatized urethra, swelling of the penis, urethral tears and bleeding(1). 
Therefore, CIC improves continence, lowers susceptibility to infection in bladder emptying disorders 
and provides the child with more control over urinary function(2). All this can improve a child’s body 
image integrity, social versatility and self-esteem(3). 
An instructional model was used combined with a sequential approach(4) to help to reduce the fear 
and/or phobia of catheterization, and to facilitate the acceptance of CIC. 
Method 
The specially adapted instructional model was obtained commercially (Fig. 1a,b; CLA 23, Coburger 
Lehrmittelanstalt, Median für die Gesundheitserziehung, Friedrich-Rückert-Straße 54, D-96540 
Coburg, Germany). 
a        b
The model is about the size of a 3-year-old child. It has a bladder 
which can be filled with water (Fig. 1c), a penis with a urethra in 
the male or a urethra and a vagina in the female (Fig. 1d,f), and a 
catheterisable stoma (Fig. 1e). 
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c     d
e                f
Figure 1 The instructional models for (a) girls and (b) boys, showing the corresponding genitalia (c,d), the model 
bladder (e) and the method of catheterisation (f).
During the sequential approach the nurse assesses the amount of information acquired by and the 
motivation of the child/parents. The child/parents agree with the nurse about the approach and are 
then acquainted with the educational material. The anatomy of the lower urinary tract is taught and 
the procedure of CIC, as described in instruction books, is demonstrated.
Finally, an explanation and demonstration is provided to the child/parents on how to perform CIC 
using the instructional model. Thereafter, the child/parents practice CIC themselves. An important 
issue discussed during this procedure is the consequence of CIC for daily living. The nurse evaluates 
the outcome by telephone in the clinic or during the stay in the ward. Depending of the situation 
CIC is taught in one or more sessions. The effect of this therapeutic nursing intervention plan was 
evaluated in 10 children and 10 parents (caretakers), divided into an experimental group of five 
children and five parents using the instructional model and an equal control group not using the 
model. Parents were included because some were also noted to be reluctant to learn CIC and found 
it difficult to use their child as a test subject. Questionnaires were designed to assess the outcome. In 
the experimental group the first questionnaires were given to the child/parents after the last session; 
the second questionnaire was sent after 3 months. In the control group the questionnaire was sent 
at the start of the study. Two aspects were examined specifically, i.e. the emotional aspect and the 
ease of the procedure. The questions elicited the child’s or parents’ experience and feelings when 
performing CIC on the model and on the child. The collection of results is not complete; nine of 10 
in the control group and the entire experimental group completed the initial study, but not all have 
completed the 3-month follow-up.
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Advantages and disadvantages
Because dolls (models) are associated with play, the child’s participation in training is encouraged. 
The use of a model allows errors to be detected and corrected before applying the technique to 
the child. Simulation on a model is noninvasive, there is more opportunity for teaching and any 
embarrassment to the child or parents is minimized. The procedure also lessens the child or parents’ 
anxiety and desensitizes them, so that the procedure can be performed by or on the child more 
easily(2). The preliminary results suggest that using the model with the sequential approach in teaching 
CIC is effective in reducing anxiety in children and parents than when taught using the sequential 
approach alone. Most of the children/parents were relieved and pleased that they could practice on 
the model before starting CIC themselves or on their child. Nurses noted that combined instruction 
was better and that children/parents reacted positively to the use of the model. In urological training, 
instructional models and guidelines can be of help in teaching programs for nurses, urologists and 
residents. The current study showed that education and training of CIC in children and parents can 
be improved using such instructional models. The model facilitated the procedure and acceptance 
of CIC, and reduced the fear and/or phobia of catheterization. Further data are being collected and 
nursing guidelines developed. A new smaller instruction model will be used for teaching parents CIC 
in newborns who need it.
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lingen binnen haar aandachtsgebied getracht de verpleegkundige zorg wetenschappelijk te onder-
bouwen. Dit heeft geleid tot meerdere presentaties op nationale en internationale congressen en de 
in dit proefschrift beschreven publicaties. 
In 2000 ontving zij een prijs voor de beste poster van de ESPU, in 2010 een prijs voor de beste pre-
sentatie tijdens een ICCS cursus en in 2012 een research prijs van de EAUN.
In 2006 werd Hanny gekozen tot ‘ Continentie Verpleegkundige van het jaar’ en in 2014 werd zij 
benoemd tot erelid van de CV&V.
Hanny woont in Winssen (GLD) en is getrouwd met Willy Cobussen. Samen hebben zij 3 kinderen Pim 
(1991), Luuk (1994) en Siem (1997).
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quantitative measurements of daytime urinary incontinence before and after treatment according to 
the new definitions of the International Children’s Continence Society. J Pediatr Urol. 2011 
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2010
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2000 
Cobussen-Boekhorst JG, Van Der Weide M, Feitz WF, De Gier RP. Using an instructional model to 
teach clean intermittent catheterization to children. BJU Int. 2000;85:551-3.
Book chapter
2012
Incontinentie bij kinderen’ een handboek voor de praktijk. Chapter 9: Urotherapie (p 93-110)
Vijverberg MAW, Cobussen-Boekhorst H. ISBN 978-90-8562-110-2
Guidelines
2014
De Bruin-Kempe E, Cobussen-Boekhorst H., Hermsen-Heilema L. Evidence-based richtlijn Intermitte-
rende (zelf)katheterisatie bij kinderen (http://www.cvenv/protocollenenrichtlijnen).
2013
Vahr S, Cobussen-Boekhorst H, Eikenboom J, Geng V, Holroyd S, Lester M, Pearce I, Vandewinkel 
C. Evidence-based Guidelines for Best Practice in Urological Health Care EAUN. Catheterisation – 
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Urethral intermittent in adults – Dilatation,urethral intermittent in adults. ISBN: 978-90-79754-59-5 
(http://www.uroweb.org/nurses/nursing-guidelines).
2012
Geng V, Cobussen-Boekhorst H, Farrell J, Gea-Sánchez M, Pearce I, Schwennesen T, Vahr S. Vande-
winkel C. Evidence-based Guidelines for Best Practice in Urological Health Care EAUN Catheterisati-
on: indwelling catheters in adults; urethral and suprapubic’ ISBN 978-90-79754-50-2 (http://www.
uroweb.org/nurses/nursing-guidelines).
2009
Geng V, Cobussen-Boekhorst H, Fillingham S, Holroyd S, Kiesbye B, Vahr S. Evidence-based guidelines 
for Best Practice in Urological Health Care EAUN ‘Incontinent urostomy ’ ISBN 978-90-79754-13-7 
(http://www.uroweb.org/nurses/nursing-guidelines).
2008
Geng V, Bonns E, Eelen P, Seidler C, Cobussen-Boekhorst H. Good Practice in Health Care EAUN ‘The 
Male External Catheter, Condom Catheter, Urinary Sheath’ ISBN 978-90-
70244-80-4 (http://www.uroweb.org/nurses/nursing-guidelines). (member working group for the 
new update available in 2016)
2004-2007
Cobussen-Boekhorst H. Developed and implemented (in cooperation with the National Continence 
Nursing Society) a national patient information booklet and a protocol for nurses about clean Inter-
mittent catheterization (last update 2014).
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Abbreviations
ADHD   Attention Deficit Hyperactivity Disorder
ASS  Autism Spectrum Disorders
BBD   Bladder and bowel dysfunction
CIC   Clean Intermittent Catheterisation
CISC   Clean Intermittent Self Catheterisation
DV   Dysfunctional Voiding
EBC  Expected Bladder Capacity
EAUN   European Association of Urology Nurses
FST   Full Spectrum Therapy
ICS   International Continence Society
ICCS   International Children’s Continence Society
IC   Intermittent Catheterisation
ISC   Intermittent Self Catheterisation
LUT(S)   Lower Urinary Tract (Symptom)
DBT   Dry Bed Training
MNE   Monosymptomatic Nocturnal Enuresis
NMNE   Non Monosymptomatic Nocturnal Enuresis
NP   Nurse Practitioner
OAB  Over Active Bladder
PNE   Persisting Nocturnal Enuresis
PES   Problem-Etiology-Symptoms
PDD-NOS  Pervasive Developmental Disorder Not Otherwise Specified
QoL   Quality of Life
SPSS   Statistical Package for the Social Sciences
TTP   Urinary Tract Infections
VUR   Vesico Urethral Reflux
V&VN/CV&V  Dutch Society of Continence Nurses (Verpleegkundigen & Verzorgenden 
  Nederland/Continentie Verpleegkundigen en Verzorgenden)
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Dankwoord
Dit proefschrift was er nooit gekomen zonder de hulp van een aantal mensen. Deze mensen wil ik 
dan ook graag bedanken.
(Co) promotoren
Prof. dr. W.F.J. Feitz; beste Wout,
Zonder jou was deze promotie nooit tot stand gekomen. Jaren geleden zag je blijkbaar al een onder-
zoeker in mij toen dit voor mij nog onbekend terrein was. Je hebt mij gemotiveerd en ondersteund bij 
onderzoek, presentaties en scholingen. Het heeft even geduurd voordat ik zelf zover was dat ik er ook 
in geloofde ..... Als professor ben je een autoriteit binnen de kinderurologie. Ik heb ongelooflijk veel 
van je geleerd en ik ben er trots op dat ik met je mag werken. Als persoon waardeer ik je aandacht 
voor de mens achter jouw team; dit maakt het werken bij kinderurologie iedere week weer tot een 
feest. Ik heb nu weer tijd om een monchoutaart te maken!
Dr. B.B.M. Kortmann; beste Barbara,
De laatste jaren was jij de tweede aanjager... Ook jij had een ongelooflijk vertrouwen in mij. Veel heb 
ik van je geleerd over onderzoek en wetenschappelijk schrijven. Ondanks je drukke werkzaamheden 
nam je altijd de tijd om mij te begeleiden en vooral je hulp bij het schrijven was fantastisch. Je bent 
een fantastische doctor voor de kinderen en pubers. Gemakkelijk aanspreekbaar, met een natuurlijk 
overwicht en je kunt zaken heel goed duidelijk maken, ook als het een lastige boodschap is. Je ‘to-
verstafje’ gebruik ik ook regelmatig. Dank ook voor alle gezelligheid op het werk en op congressen!
Dr. J.P.F.A Heesakkers; beste John,
Ik verdeel mijn tijd tussen kinderurologie en functionele urologie. Er is veel overeenkomst tussen deze 
twee groepen, vooral de toch vaak specifieke en soms langdurige zorg. Door veel urodynamisch 
onderzoek te doen en deze in het multidisciplinair overleg te bespreken, heb ik veel over functionele 
urologie geleerd. De nieuwe ontwikkelingen die ik zie bij de volwassenen en de ervaringen hiermee 
kan ik weer gebruiken als deze ook bij de kinderen ingezet worden. Je hebt een scherpe blik en weet 
fijntjes de kritische punten boven water te halen. Waarvoor dank!
Manuscript commissie
De leden van de manuscriptcommissie, Prof. dr. R. Nijhuis-van der Sanden, Prof dr. J.M. Nijman 
en Prof. dr. J.B. Prins wil ik hartelijk bedanken voor het beoordelen van het manuscript
(Overige) mede-auteurs
R. de Gier; beste Robert,
In het begin heb je veel werk gehad aan mijn ‘ steenkolen Engels’ Maar voor een appeltaart deed je 
veel ..... Je bent een kritische lezer en ook van jou heb ik veel geleerd over onderzoek en kinderuro-
logie. Jouw onverwachte humor blijft verfrissend…
M. van der Weide; beste Marian,
Collega’s waarmee je ook heel goed bevriend wordt, kom je niet veel tegen. Maar met jou was er die 
klik. Wetenschappelijk heb ik ook van jou veel geleerd. Naast praktische zaken, ben je ook heel goed 
in het analyseren van een onderwerp. Over de toekomst van de zorg, de toekomst van de verpleging, 
onze patiëntengroep, maar ook over privézaken raken wij niet uitgepraat. Qua gevoel voor humor 
zitten wij op één lijn, wat soms voor hilarische situaties zorgde. Ik mis je nog altijd tijdens een con-
gres.... Gelukkig is onze vriendschap bestand gebleken tegen je nieuwe baan buiten het ziekenhuis. 
Ik hoop dat wij nog vele etentjes zullen hebben!
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I. Hofmeester; beste Ilse,
Samen eerste auteur van een artikel geeft een band. Ondanks dat wij elkaar voorheen niet kenden, 
er een groot leeftijdsverschil en werkafstand was, vulden wij elkaar goed aan en hebben wij denk 
ik prima samengewerkt. Ik vond het in ieder geval een voorrecht. Je staat nog aan het begin van je 
carrière, bent enthousiast, leergierig en slim. Dus dat kan alleen maar alle goeds voor de toekomst 
beloven. Ik wens je succes met jouw promotie!
J. Beekman, E. van Wijclick; beste Joke en Edith,
Als continentie verpleegkundigen van het eerste uur en collega’s uit CWZ en SMK hebben wij altijd 
veel samen gewerkt en ervaringen gedeeld. Wat uiteindelijk geresulteerd heeft in een multicenter 
onderzoek. Het was inspirerend om dit met jullie te ondernemen. We blijven elkaar vast en zeker zien!
J. Kuppenveld en P. Verheij; beste Jet en Perijn,
Geweldig om met jullie te mogen werken. Wat heb ik veel geleerd van jullie specifieke vakkennis (en 
ik hoop ook jullie een beetje van de mijne..). Hopelijk houden wij dit nog wat jaartjes vol.
B. van Gaal; beste Betsy,
Eigenlijk een beetje onverwachts was je opeens ook nog betrokken bij een onderzoek. En dat heeft 
ook nog wel wat hoofdbrekens gekost (in ieder geval voor mij). Je positieve, kritische houding heb ik 
erg gewaardeerd. Misschien in de toekomst nog eens een samenwerking, wie weet!
M. Blanker, JW. Van Capelle, L. van Genugten, K. D’ Hauwers, E. Hermeling, L. de Jong, K. 
Kwak, D. Kuppevelt, M. Mulders, J. Postma, J. Schaafstra, M. Steffens, M. van der Toorn, heel 
veel dank voor de hulp en kritische opmerkingen bij de diverse artikelen.
Paranimfen
Heel veel dank voor mijn paranimfen Zwaan Mulder en Louise Hijmans-Boekhorst.
Lieve Zwaan
Het is best bijzonder als je bevriend raakt met een collega uit een ander ziekenhuis, zo’n tachtig 
kilometer noordelijker. Wat heb ik altijd een bewondering voor je innovatief denken en handelen 
gehad! En super dat de resultaten van je adapted DBT behandeling eindelijk beschikbaar zijn. Zwaan, 
geniet van je pensioen en succes met je eigen bedrijf ‘Swaens bamboo’. Wij gaan ons jaarlijks uitje 
met Marian volhouden!
Lieve Louise, lieve zus,
Wij hebben ons hele leven al ‘lief en leed’ met elkaar gedeeld. Je bent een superzus en hebt mij ge-
durende dit project voordurend gesteund. Voor computerproblemen ben je mijn ‘helpdesk’. Hopelijk 
krijg ik weer meer tijd om samen gezellige dingen te ondernemen en kunnen wij eindelijk dat week-
endje weg plannen wat je nog steeds te goed hebt.
Collega’s afdeling Urologie Radboudumc
Anita, Erna, Jessica, Gijs; beste collega verpleegkundig specialisten,
Jullie hebben mij vaak horen zuchten, waarop een van jullie dan fijntjes vroeg waarom ik dit ook 
alweer wilde …. Jullie support, humor en relativeringsvermogen hebben gewerkt. ‘Tante Hanny’ is 
gepromoveerd!
Marina en Erna,
Samen vormen wij al enige jaren het continentieteam bij de volwassenen, met ieder ons eigen aan-
dachtsgebied en onze kwaliteiten. Jullie zijn fantastische collega’s en ik ben super blij met jullie! Ma-
rina denk aan de kilometer restrictie ….
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Karen en Jacqueline,
Als verpleegkundig specialisten kinderurologie geven wij ieder op onze eigen manier invulling aan 
deze functie. Maar als het nodig is weten wij elkaar te vinden. Op nog vele jaren samenwerking!
Collega’s polikliniek (kinder) Urologie,
Lieve collega verpleegkundigen, administratief medewerkers en (assistent) artsen,
Ondanks het feit dat ik een redelijk individuele functie heb, vind ik het heerlijk om deel uit te maken 
van een team. Gezellig af en toe even bijkletsen tijdens de pauze, gezamenlijk hard werken om de 
patiëntenzorg iedere dag weer zo optimaal mogelijk te laten verlopen. Maar ook samen lachen, 
samen een feest geven en elkaar steunen als het even wat minder gaat. Ook jullie allemaal bedankt 
voor de support!
Nog zoveel andere mensen zowel binnen als buiten het Radboudumc hebben mij gesteund, teveel 
om allemaal apart te benoemen, maar allemaal heel hartelijk dank voor jullie interesse en steun! Drie 
personen wil ik nog wel even apart bedanken.
Paulette Gadet,
Wat had ik zonder je gemoeten met de uitwerking van de statistiek bij een van de laatste artikelen.
Dorus Kouwenberg,
Dank voor uren verwerken van data.
Sandra Allebé, 
Heel veel dank voor het redigeren van dit proefschrift.
Familie
En dan tot slot mijn familie: Willy, Pim, Luuk en Siem
Het is maar goed dat je niet precies weet hoeveel tijd een promotie kost. Vooral het laatste jaar was 
ik vaak dagen en avonden achter de computer te vinden en was ik niet altijd echt aanspreekbaar ….
Willy, als partner heb je mij altijd de ruimte gegeven. En al vind je regelmatig dat ik te veel
bezig ben met werk, ben je wel trots op wat ik allemaal doe. Gedurende dit traject was je ook weer 
op de achtergrond mijn steun. 
Pim, Luuk en Siem, jullie zijn bezig met jullie eigen toekomst en ik ben trots op wat jullie doen. Ik 
hoop dat jullie stiekem ook trots op mij zijn.
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